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AARC^s  1995  Professor's  Rounds  in 
Respiratory  Care 

Live  Satellite  Videoconferences 

That  Provide  Professional  Education 

To  RCPs  In  Your  Facility. 

And  You  Can  Earn  Up  to  Seven  Continuing 
Education  Credits. 


Part  I  •  The  New  JCAHO  Hospital  Standards:  Their 
Effect  on  Respiratory  Care 

March  28,  12:30  p.m.  to  2  p.m.  Easiem  Time— Nancy  Telford,  RRT  with  Moderator 
Sam  P.  Giordano,  MBA,  RRT 

The  new  1995  Accreditation  Manual  for  Hospitals  is  now  organized  around  important  functions 
that  impact  patient  outcomes.  With  this  redesign,  the  standards  previously  contained  in  the 
Respiratory  Care  Services  Chapter  are  integrated  into  the  functional  chapters.  Through  this 
overview,  viewers  will  learn  about  standards  related  to  competence  programs,  responsibilities  of 
department  leaders  and  medical  directors,  and  expectations  on  performance  improvement.  This 
presentation  will  also  review  the  interactive  survey  process  and  the  role  of  department  staff. 

Part  II  •  Prevention  and  Management  of  Ventilator- 
Induced  Lung  Injury 

April  25,  12:30  p.m.  to  2  p.m.  Eastern  Time — David  J.  Pierson,  MD  with  Moderator 
Richard  D.  Branson.  RRT 

There  is  increasing  evidence  that  the  way  we  manage  mechanical  ventilation  affects  the  incidence 
and  severity  of  parenchymal  lung  injury  as  well  as  traditional  forms  of  barotrauma  such  as 
pneumothorax  and  bronchopleural  fistula.  This  presentation  will  review  the  data  from  both  animal 
experiments  and  clinical  experience,  and  will  describe  our  current  concepts  of  the 
pathophysiology  of  ventilator-induced  lung  injury.  It  will  also  cover  practical  matters  such  as  how 
to  identify  patients  at  increased  risk  of  barotrauma,  measures  to  decrease  the  likelihood  of  this 
complication,  and  the  approach  to  management  of  bronchopleural  fistula  in  the  ventilated  patient. 

Part  III  •  The  Multidisciplinary  Team  Approach  and 
Respiratory  Care 

June  20.  12:30  p.m.  to  2  p.m.  Eastern  Time— Kevin  L.  Shrake.  MA,  RRT,  CHE  with 
Sam  P.  Giordano,  MBA,  RRT 

This  program  will  focus  on  what  respiratory  care  practitioners  must  do  to  demonstrate  value  and 
create  opportunity  in  the  changing  environment  of  health  care.  Strategies  will  be  outlined  on  how 
to  develop  a  professional  skills  inventory  that  enhances  value  and  solidifies  job  security. 
Resiniciuring  concepI^  will  be  presented  that  focus  on  developing  the  muliiskilled  practitioner 
capable  of  functioning  on  a  variety  of  teams  throughout  the  continuum  of  health  care.  Advice  will 
also  be  provided  for  managers  who  want  to  position  themselves  as  a  member  of  a  new  breed  of 
"clinical  executives"  who  will  guide  the  future  of  integrated  health  care  delivery  systems  in  the 
United  States. 

Part  IV  •  Emergency  Respiratory  Care:  The  Respiratory 
Care  Practitioner's  Role 

July  19.  12:30  p.m.  to  2  p.m.  Eastern  Time— Charles  G.  Durhin.  Jr..  MD.  FCCM 
wiih  Richard  D.  Branson.  RRT 

As  caregiver  roles  continue  to  blur,  many  new  tasks  will  fall  U)  the  mosi  prepared  individual  in  the 
emcrgcnc-y  care  setting,  regardless  of  profession.  Emergency  defibrillation,  esiablishment  of 
intravenous  access,  and  IV  and  endotracheal  drug  administration  are  several  area.s'in  which  RCPs 
can  become  competent.  This  session  will  review  some  of  the  new  approaches  to  emergency  care, 
"tricks  of  the  trade"  in  airway  maintenance,  and  changes  in  Ihc  ACLS  philosophy  and  treatment 
protocols.  Methods  to  increase  RCP  participation  in  the  hospital  emergency  response  team  and  the 
obstacles  that  they  must  overcome  will  be  presented. 


Part  V  •  Noninvasive  Mechanical  Ventilation:  Its  Role  in 
Acute  and  Chronic  Ventilatory  Failure 

August  2.  12:30  p.m.  to  2:  p.m.  Eastern  Time— Nicholas  S.  Hili.  MD  with  Richard 
D.  Branson.  RRT 

Although  techniques  of  noninvasive  mechanical  ventilation  (assisting  alveolar  ventilation  without 
an  artificial  endotracheal  airway)  have  been  with  us  for  decades,  recent  developments  have  greatly 
increased  their  applicability.  This  presentation  will  briefly  review  the  history  of  noninvasive 
ventilation,  describe  modalities  of  noninvasive  ventilation  currently  available,  and  discuss  the 
advantages  and  disadvantages  of  the  various  types.  Results  of  studies  on  acute  and  chronic 
respiratory  failure  will  be  reviewed  and  acceptable  indications  for  use  of  noninvasive  ventilation 
will  be  described.  Considerations  for  selecting  appropriate  patients  and  techniques  of  initiation 
and  monitonng  of  noninvasive  ventilation  will  also  be  discussed. 

Part  VI  •  Organizing  a  Respiratory  Care  Department 
without  Walls 

September  19.  12:30  p.m.  to  2  p.m.  Easiem  Time — John  R.  Walton.  MBA.  MHA. 
RRT.  CHE  with  Sam  R  Giordano,  MBA,  RRT 

With  hospitals  reengineenng  in  advance  of  federal  health  reform,  the  successful  respiratory  care 
service  must  be  poised  to  follow  the  flow  of  the  patient  from  the  acute  hospital  through  alternate 
sites.  Providing  respiratory  care  in  skilled  nursing  facilities,  ambulatory  clinics,  and  the  home  will 
require  a  new  breed  of  respiratory  care  practitioner  willing  and  able  lo  advance  beyond  the  acute 
care  hospital  walls.  This  "Professor's  Rounds"  will  discuss  how  to  establish  respiratory  services  in 
the  post-acute  setting  using  examples  of  a  successful  respiratory  care  service  established  in  a 
subacute,  skilled  nursing  facility. 

Part  VII  •  Shortening  Length  of  Stay  on  Ventilators  and 
in  Hospitals 


November  14.  12:30  p.m.  to  2  p. 
Richard  D.  Branson,  RRT 
This  program  will  focus  on  the  reasons  patients 
specific  factors  of  ventilatory 


Eastern  Time— Neil  R.  Maclntyre.  MD  with 


ntilator  dependent  and  the  disease 
.cle  overload,  neurological  dysfunction,  and  gas  exchange 
difficulties  as  well  as  a  discussion  of  maximizing  therapy  for  the  underiying  cardiorespiratory 
disease  as  a  coniponciu  in  shortening  the  patient's  length  of  stay.  The  program  will  also  discuss 
ventilation  nianagcmcni  issues  and  complications  such  as  pneumothorax,  imposed  work  from 
ventilator  seltmgs  and  equipment,  aspiration  pneumonia,  nutrition,  and  fluid  balance  that  can  all 
conlribule  to  unnecessary  duration  of  mechanical  ventilalory  support. 
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OBJECTIVES:  To  evaluate  the  influence 
of  tobacco  industry  campaign  donations, 
district  location,  and  political  party  affili- 
ation on  tobacco  control  legislation 
among  members  of  the  US  Congress. 
DESIGN:  Data  were  obtained  from  the 
Federal  Election  Commission  money 
contributed  by  the  10  leading  tobacco  po- 
litical action  committees  and  by  tobacco 
industry-aligned  individuals  to  members 
of  the  U.S.  House  of  Representatives 
(1991-1992)  and  Senate  (1987-1992). 
Logistic  regression  analyses  were  per- 
formed using  recorded  votes  and  cospon- 
sorship  activities  concerning  tobacco 
control  legislation  during  the  102nd  and 
103rd  Congresses  and  membership  on 
the  House  Congressional  Task  Force  on 
Tobacco  and  Health  as  the  dependent 
variables  and  tobacco  money  received, 
party,  district  location,  and  caucus  or 
committee  membership  as  the  indepen- 
dent variables.  SETTING:  United  States 
Congress  in  1991  and  1992.  INTER- 
VENTIONS: None.  MAIN  OUTCOME 
MEASURE:  Support  for  federal  tobacco 
control  legislation.  RESULTS:  The  to- 
bacco industry  donated  approximately 
$2.4  million  to  members  of  Congress 


from  January  1991  through  December 
1992.  House  members  received  an  aver- 
age of  $2,943  (1991-1992)  and  senators 
received  an  average  of  $11,593  (1987- 
1992).  The  more  tobacco  money  a  mem- 
ber received,  the  less  likely  the  member 
was  to  support  tobacco  control  legisla- 
tion. In  the  Senate,  on  a  vote  to  end  the 
taxpayer  subsidy  of  tobacco  products  in 
military  stores,  the  odds  ratio  that  sena- 
tors in  the  top  quartile  of  tobacco  money 
recipients  did  not  support  the  measure  vs 
senators  in  the  lowest  quartile  of  tobacco 
money  recipients  was  42.2  (95%  confi- 
dence interval.  4.1  to  430.0:  P  <  .001).  In 
the  House,  on  a  vote  to  end  a  $3.5  million 
subsidy  to  promote  American  tobacco 
abroad,  the  odds  that  House  members  in 
the  top  third  of  tobacco  money  recipients 
would  oppose  the  legislation  were  14.4 
times  greater  (95%  confidence  interval, 
5.5  to  39.0:  P  <  .001)  than  for  House 
members  in  the  lowest  third  of  tobacco 
money  recipients.  Receiving  more  tobac- 
co money,  being  a  member  of  the 
Republican  paily,  and  representing  a  to- 
bacco producing  state  were  all  associated 
with  decreased  support  for  tobacco-con- 
trol issues.  The  amount  of  tobacco  money 
received  was  the  variable  inost  strongly 
and  consistently  associated  with  a  lack  of 
support  for  tobacco  control  legislation. 
even  when  we  controlled  for  additional 
factors  such  as  district  location  anil  parly. 


CONCLUSION:  Tobacco  industry  con- 
tributions to  members  of  the  U.S. 
Congress  strongly  influence  the  federal 
tobacco  policy  process.  Unless  this  influ- 
ence is  diminished  through  a  combination 
of  members  refusing  tobacco  money  and 
campaign  finance  reform,  this  process  of 
contributing  to  death  by  thwarting  tobac- 
co control  will  continue  to  claim  hun- 
dreds of  thousands  of  lives  a  year. 

Tobacco  Industry  Campaign  Contribu- 
tions Are  Affecting  Tobacco  Control 
Policymaking    in    California — SA 

Glantz,  ME  Begay.  JAMA  1994;  272: 
1176. 

OBJECTIVE:  To  test  the  hypothesis  that 
tobacco  industry  campaign  contributions 
are  influencing  the  behavior  of  members 
of  the  California  legislature.  DESIGN: 
Multivariate  simultaneous-equations  re- 
gression was  used  to  analyze  data  on 
campaign  contributions  from  the  tobacco 
industry  to  members  of  the  California  leg- 
islature in  1991  and  1992,  members"  to- 
bacco control  policy  positions,  and  mem- 
bers" personal  characteristics.  DATA 
SOURCES:  The  following  sources  were 
analyzed:  campaign  contributions  from 
disclosure  statements  filed  with  the 
California  Fair  Political  Practices 
Comtnission;  constituent  attitudes  on  to- 
bacco  control    from   the   California 
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Tobacco  Survey:  legislators"  personal 
characteristics  from  a  survey  of  key  infor- 
mants conducted  by  the  California 
Journal:  and  the  tobacco  policy  score,  a 
survey  of  key  informants  working  on  to- 
bacco issues  in  the  state  legislature. 
Specific  voting  on  tobacco-related  bills 
was  also  analyzed.  SETTING:  California 
legislature  in  1991  and  1992.  PATIENTS 
OR  OTHER  PARTICIPANTS:  All  mem- 
bers of  the  California  legislature  in  1991 
and  1992.  MAIN  OUTCOME  MEA- 
SURES: Tobacco  policy  score,  campaign 
contributions,  and  votes  on  individual  to- 
bacco-related bills.  RESULTS:  The  to- 
bacco industry  is  having  a  statistically  de- 
tectable effect  on  behavior  of  members  of 
the  California  legislature  on  tobacco  poli- 
cymaking. On  a  scale  of  0  to  10.  a  legisla- 
tor's tobacco  policy  score  dropped  (ie. 
became  more  protobacco  industry) 
by  -0.1 1  for  every  $1000  in  tobacco 
campaign  contributions,  after  accounting 
for  the  fact  that  a  more  protobacco  posi- 
tion was  associated  with  greater  contribu- 
tions ($1855  for  each  -1.0  reduction  in 
score).  Members  who  were  rated  as  effec- 
tive received  larger  contributions  from 
the  industry.  Members  rated  higher  in  in- 
tegrity and  intelligence  were  more  antito- 
bacco  (higher  scores)  and  Republicans 
more  protobacco  (lower  scores)  after  tak- 
ing into  account  the  effects  of  contribu- 
tions from  the  industry.  Constituent  atti- 
tudes were  not  reflected  in  legislators' 
perceived  behavior.  CONCLUSION: 
Tobacco  industry  campaign  contributions 
influence  California  legislators  in  matters 
related  to  tobacco  policymaking,  inde- 
pendent of  constituents'  support  for  to- 
bacco control. 

Design  and  Development  of  Ultratthin- 
walled,  Nonkinking  Endotracheal  Tube.s 
of  a  New  "No-prfcs.sure"  Laryngeal  Seal 
Design — T  Kolohow,  K  Tsuno.  N  Rossi, 
and  M  Aprigliano.  Anesthesiology  1994; 
81:1061. 

BACKGROUND:  Endotracheal  lubes 
(ETTs)  of  conventional  design  and  manu- 
facture greatly  increase  the  air-flow  resis- 
tance of  the  upper  airways.  This  increase 
in  upper-airway  resistance  can  lead  to  sig- 
nificant increase  in  ihe  work  ol  breathing 


and  may  necessitate  the  use  of  assisted 
mechanical  ventilation.  Current  ETTs  are 
relatively  stiff  and  contribute  greatly  to 
patient  discomfort.  The  inflatable  cuffs 
now  mounted  onto  the  ETTs  function 
well  in  short-term  use  but  impart  signifi- 
cant morbidity  when  used  over  longer  pe- 
riods. These  issues  were  addressed  by  the 
designing  of  a  low-resistance  ETT. 
METHODS:  Using  new  techniques,  we 
developed  ultrathin-walled  wire  rein- 
forced ETTs  of  conventional  configura- 
tion and  ETTs  the  oropharygeal-section 
diameter  of  which  was  a  few  millimeters 
larger  than  the  diameter  of  the  tracheal 
section.  The  wall  thickness  was  a  con- 
stant 0.20  mm.  The  wire  reinforcement 
was  stainless  steel  flat  wire  or  superelas- 
tic  nickel-titanium  alloy.  The  superelastic 
nickel-titanium  alloy  reinforcement  made 
those  ETTs  crush-proof;  after  forceful 
manual  compression,  recovery  was  com- 
plete. To  obtain  a  seal  with  the  upper  air- 
ways, we  first  shaped  a  short  section  of 
the  oropharyngeal  section  of  the  ETT 
from  round  to  oval  (or  eggshaped)  to  con- 
form better  to  the  larynx.  We  then  at- 
tached to  this  segment  numerous  soft  pli- 
able, 0. 025-0. 075-mm-thick  rings  of 
polyurethane  to  occlude  voids  for  poten- 
tial air  leaks  from  within  the  larynx. 
RESULTS:  In  vitro  pressure-flow  studies 
showed  a  decrease  by  as  much  as  four-  or 
fivefold  in  air-flow  resistance  in  the  adult 
ETT  range  effectively  increasing  the  in- 
ternal diameter  by  2.3-3.7  mm,  compared 
with  conventional  ETTs  of  the  same  out- 
side diameter.  In  vivo  for  24  h  in  sheep 
showed  no  air  leaks  at  airway  pressures  to 
30  cm  HiO  and  minimal  leak  at  greater 
pressures.  The  gross  appearance  of  the 
trachea  was  normal.  CONCLUSIONS: 
Although  the  new  tubes  appear  to  offer 
advantages  to  those  currently  used,  test- 
ing in  humans  is  required  to  assess  the 
clinical  utility  of  the  tube-cuff  design. 

Safety  and  Potential  Efficacy  of  an 
Aerosoli/.ed  Surfactant  in  Human 
Sep.sis-lnduced  Adult  Respiratory 
Distress  Syndrome— JG  Weg.  RA  Balk, 
RS  Tharratt,  S  G  Jenkinson,  JB  Shah,  D 
Zaccardelli,  J  Horton,  EN  Pattishall,  for 
the  Exosurf  ARDS  Sepsis  Study  Group. 
.lAMA  1994:272:1433. 


OBJECTIVE:  To  evaluate  the  safety  and 
potential  efficacy  of  aerosolized  surfac- 
tant in  intubated  patients  with  adult  respi- 
ratory distress  syndrome  (ARDS). 
DESIGN:  A  prospective,  double-blind, 
placebo-controlled,  randomized,  parallel, 
mutlicenter  pilot  clinical  trial. 
PATIENTS:  A  total  of  51  patients  with 
sepsis-induced  ARDS  were  entered  into 
the  study  within  18  hours  of  developing 
sepsis  or  sepsis  syndrome.  INTERVEN- 
TION: Patients  were  randomized  into 
four  treatment  groups  in  a  2: 1 :2: 1  ratio,  as 
follows:  12  hours  of  surfactant  per  day, 
12  hours  of  0.6%  saline  per  day,  24  hours 
of  surfactant  per  day,  and  24  hours  of 
0.6%  saline  per  day.  Surfactant  or  saline 
was  aerosolized  continuously  for  up  to  5 
days  using  an  in-line  nebulizer  that 
aerosolized  only  during  inspiration. 
MAIN  OUTCOME  MEASURES: 
Ventilatory  data,  arterial  blood  gases,  and 
hemodynamic  parameters  were  measured 
at  baseline,  every  4  or  8  hours  during  the 
5  days  of  treatment,  24  hours  after  treat- 
ment, and  30  days  after  treatment,  at 
which  time  mortality  was  also  assessed. 
Safety  was  evaluated  throughout  the  30 
days  of  the  study.  RESULTS:  Surfactant 
was  administered  safely  in  ventilated  pa- 
tients when  given  continuously  through- 
out the  5  days  using  the  nebulizer  system. 
Although  there  were  no  differences  in  any 
physiological  parameter  between  the 
treatment  groups,  there  was  a  do.se-de- 
pendent  trend  in  reduction  of  mortality 
from  47%  in  the  combined  placebo  group 
to  41%  and  35%  in  the  groups  treated 
with  1 2  hours  and  24  hours  of  surfactant 
per  day,  respectively.  CONCLUSIONS: 
Aerosolized  suifactant  was  well  tolerated 
when  administered  on  a  continuous  basis 
for  up  to  5  days;  however,  at  the  doses 
given,  it  did  not  result  in  significant  im- 
provements in  patients  with  sepsis-in- 
duced ARDS. 

Collateral  Ventilation  and  Gas 
Exchange     in     Emphysema — NW 

Morrell,  BK  Wignall.  T  Biggs,  and  WA 
Seed.  Am  J  Respir  Cril  Care  Med 
I994:1.50:6.\5. 

Rcsislance  lo  coilatcial  flow  of  gas  is 
high  in  Ihe  iionnal  human  hmg  bin  may 
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be  lower  in  emphysema.  However,  the 
contribution  of  collateral  ventilation  to 
gas  exchange  in  emphysema  remains  un- 
clear. This  study  evaluates  the  role  and 
magnitude  of  collateral  ventilation  be- 
tween bronchopulmonary  segments  in  six 
patients  with  clinical,  functional,  and 
computed  tomographic  evidence  of  em- 
physema, compared  with  our  previous 
findings  in  12  normal  subjects.  To  assess 
collateral  flow,  a  balloon-tipped  catheter 
with  a  lumen  that  opened  distal  to  the  bal- 
loon was  inflated  in  segmental  bronchi 
during  fiberoptic  bronchoscopy.  Respir- 
atory gas  tensions  were  sampled  by  mass 
spectrometer  from  beyond  the  occlusion 
via  the  catheter  lumen.  Subjects  breathed 
air  until  occlusion  was  established  and 
then  switched  to  79%  heliuni/21%  oxy- 
gen. The  rate  of  rise  of  helium  concentra- 
tion was  measured  within  occluded  seg- 
ments and  used  as  an  index  of  collateral 
ventilation.  The  mean  (±  SEM)  rate  of 
rise  of  helium  concentration  was  ten 
times  greater  in  emphysema  patients  (9.5 
±  2.7%/min)  compared  with  normal  sub- 
jects (0.8  ±  0.3%/min)  (p  =  0.009).  The 
mean  PO2  within  occluded  segments  was 
similar  in  normal  subjects  and  emphyse- 
ma patients:  45.4  ±  1.8  mm  Hg  and  44.8  ± 
3.6  mm  Hg,  respectively.  Mean  PCO2 
within  occluded  segments  was  lower  in 
patients  (40.1  ±  1.9  mm  Hg)  than  in  nor- 
mal subjects  (46.4  ±  1.3  mm  Hg),  proba- 
bly due  to  higher  regional  ventilation-per- 
fusion  ratios  in  emphysema  patients 
rather  than  collateral  ventilation.  In  em- 
physema patients  there  was  a  positive 
correlation  between  rate  of  rise  of  helium 
concentration  and  final  PO2  within  an  oc- 
cluded segment  (r  =  0.73;  p  =  0.02).  We 
conclude  that  collateral  ventilation  occurs 
to  a  much  greater  extent  in  the  emphyse- 
matous than  in  the  normal  lung  and  may 
be  responsible  for  the  relative  preserva- 
tion of  gas  exchange  characteristic  of  this 
condition. 

Role  of  Cardiopulmonary  Exercise 
Testinu  and  the  Criteria  Used  To 
Determine  Disubilly  in  Patients  with 
.Severe  Chronic  Obstructive  Pulmonary 
Disease — F  Ortega,  T  Montemayor,  A 
Sanchez,  F  Cabello,  and  J  Castillo.  Am  J 
Respir  Crit  Care  Med  1 994;  1 50:747. 


The  aim  of  this  study  was  to  evaluate  the 
precision  and  variability  with  which  rest- 
ing pulmonary  function  tests  (resting 
PFTs)  can  be  used  to  predict  the  capacity 
in  exercise,  and  the  usefulness  of  the  dif- 
ferent measurements  of  pulmonary  func- 
tion in  the  evaluation  of  impairment/dis- 
ability in  patients  with  chronic  obstruc- 
tive pulmonary  disease  (COPD).  We 
studied  78  patients  with  stabilized  COPD 
(FEVi,  45.1  ±  17.1%).  Of  these,  39  suf- 
fered severe  impairment  according  to  the 
resting  PFTs.  Both  the  group  with  severe 
impairment  (maximal  oxygen  consump- 
tion [Vo;Tna\]:  16.22  ±  5  ml/kg/min;  max- 
imal minute  ventilation  [VEmax]:  31.87  ± 
7.1  L/min;  maximal  heart  rate  [HRmax]: 
133.8  ±  10.9  beats/min)  and  the  group 
with  non-severe  impairment  according  to 
the  resting  PFTs  (Vo2max:  22.55  ±  7.9 
ml/kg/min;  Vgrnax:  42.11  ±  10.9  L/min; 
HRmax:  138  ±  13.7  beats/min)  showed 
ventilatory  limitation  during  exercise. 
FEVi  was  the  most  prevalent  criterion  for 
the  determination  of  severe  impairment 
(FEV|,  <  40%),  and  was  the  variable  best 
correlated  to  Vo:max  (r  =  0.52  with 
Vo:max  as  absolute  value  and  r  =  0.54 
with  Vo:max  expressed  as  a  percentage  of 
the  reference  value),  but  the  resting  PFTs 
were  not  predictive  of  exercise  perfor- 
mance including  patients  with  severe 
COPD.  Evaluation  of  working  capacity 
(based  on  Vo2niax)  revealed  a  significant 
number  of  inaccurate  predictions  among 
the  results  of  the  resting  PFTs.  Sensitivity 
and  specificity  analysis  were  used  to 
compare  the  different  criteria  used  to 
evaluate  the  severity  of  disability.  They 
reveal  that  the  classification  will  be  dif- 
ferent according  to  the  criteria  used.  The 
criteria  that  classified  more  patients  simi- 
larly were  Vo:max  <  60%  of  the  reference 
values  (sensitivity  of  64. 1%  and  specifici- 
ty of  66.6%)  and  Vo^max  <  15  niL/kg/niin 
(sensitivity  of  41%  and  specificity  of 
79.5%).  The  impairment  rating  whenever 
the  theoretical  energy  requirements  of  the 
job  exceeded  40%'  of  the  patients'  Vo^max 
(handicap)  was  contradicted  by  other  ex- 
ercise criteria.  A  combination  of  exercise 
testing  results  and  job  energy  requirement 
may  be  necessary  for  an  accurate  determi- 
nation of  impairment/disability  for  the  in- 
dividual subject. 


Risk  Factors  and  Clinical  Relevance  of 
Nosocomial  Maxillary  Sinusitis  in  the 
Critically  III — J-J  Rouby,  P  Laurent,  M 
Gosnach,  E  Cambau.  G  Lamas,  A 
Zouaoui,  J-L  Leguillou,  L  Bodin,  TD 
Khac.  C  Marsault,  P  Poete,  M-H  Nicolas. 
V  Jarlier,  and  P  Viars.  Am  J  Respir  Crit 
Care  Med  1994;  1 50:776. 

The  incidence  of  infectious  maxillary  si- 
nusitis (IMS)  and  its  clinical  relevance 
was  prospectively  studied  in  162  consec- 
utive critically  ill  patients  who  were  me- 
chanically ventilated  for  a  period  longer 
than  7  d.  All  had  a  paranasal  computed  to- 
mographic (CT)  scan  within  48  h  of  ad- 
mission and  were  divided  into  three 
groups  according  to  the  radiologic  aspect 
of  their  maxillary  sinuses:  Group  1  =  nor- 
mal maxillary  sinuses  (n  =  40)  Group  2  = 
maxillary  mucosal  thickening  (n  =  26) 
Group  3  =  radiologic  maxillary  sinusitis 
(RMS)  defined  as  the  presence  of  an  air 
fiuid  level  and/or  opacification  of  maxil- 
lary sinuses  (n  =  96).  Group  1  patients 
were  randomized  between  nasal  and  oral 
endotracheal  intubation  with  a  gastric  in- 
tubation performed  via  the  same  route 
and  had  a  second  paranasal  CT  scan  7  d 
later.  Endotracheal  and  gastric  tubes  were 
left  in  their  original  position  in  Group  2 
patients  and  a  second  paranasal  CT  scan 
was  performed  7  d  later.  All  patients  of 
Group  3  underwent  a  transnasal  puncture 
for  bacteriologic  analysis  of  maxillary 
sinus  content.  Forty-five  spontaneously 
breathing  patients  served  as  a  control 
group.  In  all  patients  with  RMS  the  oc- 
currence of  bronchopneumonia  (BPN) 
was  prospectively  as.sessed  for  7  d  fol- 
lowing the  initial  CT  scan.  Upon  inclu- 
sion only  25%  of  the  patients  had  normal 
maxillary  sinuses  whereas  all  patients  in 
the  control  group  had  normal  paranasal 
CT  scans.  After  7  d.  46%  of  Group  2  pa- 
tients had  evidence  of  RMS.  Risk  factors 
for  RMS  were  nasal  placement  and  dura- 
tion of  endotracheal  and  gastric  intuba- 
tion. In  Group  I  patients,  placement  of 
endotracheal  and  gastric  tubes  to  the  oral 
route  decreased  the  incidence  of  RMS 
from  95.5%  to  22.5%  (p  <  0.001).  After 
transnasal  puncture  only  38%  of  RMS 
were  considered  IMS.  Qualitatively  47% 
ot   the   microorganisms   isolated  were 
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Abstracts 


gram-negative  baeteria.  Quantitatively, 
609c  of  the  isolated  microorganisms  were 
found  in  concentrations  >10'  cfu/ml. 
BPN  were  more  frequent  in  patients  with 
IMS  than  in  those  with  noninfectious 
maxillary  sinusitis  {,61%  versus  43%,  p  < 
0.02).  Following  maxillary  drainage. 
signs  of  sepsis  resolved  in  47%  of  pa- 
tients with  IMS.  In  conclusion,  IMS  is  an 
important  focus  of  infection  frequently 
associated  with  BPN  in  ventilated  criti- 
cally ill  patients.  Its  incidence  can  be 
markedly  reduced  by  inserting  endotra- 
cheal and  gastric  tubes  via  the  oral  route. 

Nocturnal  Nasal  Continuous  Positive 
Airway  Pressure  in  Patients  with 
Chronic  Obstructive  Pulmonary 
Disease — WS  Mezzanotte,  J  Tangel,  AM 
Fox.  RD  Ballard,  DP  White.  Chest  1994; 
106:1100. 

Patients  with  COPD  often  have  reduced 
inspiratory  muscle  strength  and  en- 
durance as  well  as  poor  exercise  toler- 
ance. Increased  inspiratory  work  during 
sleep  (probably  due  to  increased  upper 
airway  resistance)  may  further  strain 
these  compromised  respiratory  muscles 
in  COPD  patients.  We  hypothesized  that 
nasal  continuous  positive  airway  pressure 
(CPAP)  might  reduce  respiratory  work 
during  sleep  in  COPD  patients  and  there- 
by improve  waking  inspiratory  muscle 
function.  To  test  this  hyothesis,  eight 
male  COPD  patients  were  treated  with 
sustained  nocturnal  nasal  CPAP. 
Inspiratory  muscle  strength  (maximum 
inspiratory  pressure)  and  endurance  (sus- 
tained inspiratory  pressure)  as  well  as 
clinical  performance  (12-min  walk)  were 
assessed  before  and  after  therapy.  We  ob- 
served that  compared  with  matched  con- 
trols, COPD  patients  treated  with  noctur- 
nal nasal  CPAP  had  significant  and  sub- 
stantial improvement  in  inspiratory 
muscle  strength  and  endurance  as  well  as 
functional  ability  as  assessed  by  the  12- 
min  walk.  In  addition,  CPAP  did  not  sig- 
nificantly alter  sleep  quality  or  oxygena- 
tion in  the  patients  studied.  We  conclude 
that  nocturnal  nasal  CPAP  improves  in- 
spiratory muscle  performance  during 
wakefulness  in  COPD  patients,  which  is 
very  likely  a  product  of  the  reduced  work 


of  breathing  during  sleep  while  these  in- 
dividuals received  CPAP. 

Improved  Outcome  for  Young 
Children  with  AIDS,  Pneumocystis 
carina  Pneumonia,  and  Acute 
Respiratory  Failure — HR  Wong.  KR 
Chundu.  Pediatr  Pulmonol  1994:18:1  14. 

OBJECTIVE:  To  describe  the  clinical 
course  of  children  with  acquired  immun- 
odeficiency syndrome,  requiring  mechan- 
ical ventilation  secondary  to  Pneumocys- 
tis carina  pneumonia,  with  respect  to  in- 
tensive care  unit  outcome,  long-term 
survival  after  intensive  care  unit  dis- 
charge, and  possible  predictors  of  out- 
come. DESIGN:  Retrospective  case 
series.  SETTING:  Multidisciplinary,  ter- 
tiary, pediatric  intensive  care  unit. 
PATIENTS:  Thirteen  consecutive  patients 
accounting  for  15  admissions  to  the  inten- 
sive care  unit,  from  September  1986 
through  December  1991,  with  the  diag- 
noses of  acquired  immunodetlciency  syn- 
drome, P.  carina  pneumonia,  and  acute 
respiratory  failure  requiring  mechanical 
ventilation.  RESULTS:  All  patients  were 
less  than  2  years  of  age  and  acquired 
human  immunodeficiency  virus  infection 
perinatally.  Survival  after  15  admissions 
to  the  intensive  care  unit  was  60%.  Mean 
(±SD)  and  median  longterm  survival  for 
the  nine  intensive  care  unit  survivors  was 
30.6  ±  12.9  months  and  27  months,  re- 
spectively. Maximum  oxygenation  index 
and  minimum  partial  pressure  of  arterial 
oxygen  to  fraction  of  inspired  oxygen 
ratio  were  significantly  different  between 
survivors  and  nonsurvivors.  CONCLU- 
SIONS: Young  children  with  acquired  im- 
munodeficiency syndrome  who  develop 
acute  respiratory  failure  secondary  to  P. 
carina  pneumonia  and  who  require  me- 
chanical ventilation  may  have  a  better 
acute  outcome  and  long-term  survival 
than  previously  reported. 

Persistent  Wheezing  and  Gastro- 
esophageal Reflux  in  Infant.s — NS  E\d. 
RW  Shepherd,  MA  Thompson.  Pediatr 
Pulmonol.  1994:18:39. 

We  have  evaluated  ihe  presence  of  gas- 
troesophageal letlux  (GI;R)  and  the  effect 


of  its  treatment  in  12  infants  (mean  age,  7 
months;  range,  4-1 1  months)  with  persis- 
tent wheezing  not  responding  to  bron- 
chodilators  and  anti-intlammatory  asthma 
medications.  All  patients  had  GER  on 
cineradiography  and  significant  acid 
reflux  on  24  hour  pH  monitoring  (per- 
centage of  time  pH  <4  ranged  from  6. 1  to 
47%).  All  infants  were  initially  treated 
with  prokinetic  agents  and  with  receptor 
histamine  antagonists  in  addition  to  ag- 
gressive pulmonary  therapy.  Six  patients 
treated  medically  had  substantially  de- 
creased use  of  asthma  medications,  com- 
pletely discontinuing  them  within  2-4 
months.  Two  patients,  though  significant- 
ly improved,  require  intermittent  asthma 
therapy.  Four  patients  responding  poorly 
to  GER  and  asthma  treatment  for  2 
months  to  2  years  had  fundoplications. 
These  had  an  excellent  outcome  over  I- 
4.5  years  follow-up;  only  one  patient  re- 
quired further  asthma  medications. 
Pulmonary  function  testing  was  done  in 
six  patients  before  and  after  6-8  weeks  of 
therapy  indicating  significant  improve- 
ment in  peripheral  airflow:  terminal 
flow/peak  tidal  expiratory  flow 
(TEF25/PTEF),  and  percentage  of  total 
expiratory  time  to  reach  peak  tidal  expira- 
tory flow  (Tp/Te  or  Tmc/Te)  Our  experi- 
ence suggests  that  evaluation  for  GER 
should  be  considered  in  infants  with  per- 
sistent wheezing.  Aggressive  medical  and 
possibly  surgical  therapy  for  GER  may 
resolve  persistent  wheezing. 

Reversal  of  Bronchial  Obstruction  in 
Children  with  Mild  Stable  Asthma  by 
Aerosolized  Furosemide — T  Chin.  L 
Franchi,  E  Nussbaum.  Pediatr  Pulmonol, 
1994:18:93. 

Aerosolized  furosemide  has  been  shown 
to  prevent  the  worsening  of  different  vari- 
ables in  pulmonary  function  testing,  fol- 
lowing exercise  or  bronchial  provocation 
with  numerous  agents.  To  investigate  if 
aerosolized  furosemide  has  a  bron- 
chodilator  effect,  we  performed  two 
prospective,  randomized,  placebo-con- 
trolled, double-blinded  and  crossover 
studies  of  four  aero.sol  regimens  in  chil- 
dren with  mild  chronic  asthma.  In  a  pilot 
study  cxaminiii'j  three  different  doses  of 
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furosemide  in  1 1  children,  the  dose  of  1.0 
mg/kg  resulted  in  a  mean  maximum  in- 
crease of  30.0  ±  6.8%  in  forced  expiratory 
flow  between  25  and  75%  vital  capacity 
(FEF:5.75),  compared  with  a  3.1  ±  6.8% 
increase  after  aerosolized  normal  saline. 
The  effect  was  observed  after  10  minutes 
with  a  mean  percent  change  of  17.7  ± 
1.7%  from  baseline,  that  persisted  to  30 
minutes  (19.3  ±  3.7%)  and  was  signifi- 
cantly greater  than  that  seen  following 
aerosolized  placebo  (1.4  ±  2.9%  and  0.7 
±  3.4%.  respectively:  P  <  0.05).  We  then 
compared  the  effect  of  furosemide  with 
that  of  aerosolized  albuterol  (0.15  mg/kg) 
in  18  patients.  There  was  no  statistically 
significant  difference  in  the  improvement 
observed  in  forced  expiratory  volume  in  1 
second  (FEV,)  for  albuterol  (15.0  ± 
2.7%)  compared  with  furosemide  (12.1  ± 
2.9%)  or  in  FEF25-75  (42.9  ±  9.0%  versus 
26.3  ±  6.7%).  The  addition  of  albuterol 
to  furosemide  resulted  in  a  17.2  ±  5.9% 
increase  in  FEVl  and  a  51.1  ±  13.9%  in- 
crease in  FEF25-75.  Our  results  indicate  that 
aerosolized  furosemide  has  a  bron- 
chodilator  effect  in  children  with  mild 
stable  asthma. 

Role  of  Positive  End  Expiratory 
Pressure  Changes  on  Functional 
Residual  Capacity  in  Surfactant 
Treated  Preterm  Infants — W  Jose  da 
Silva,  S  Abbasi,  G  Pereira,  VK  Bhutani. 
Pediatr  Pulmonol  1994;18:89. 

SUMMARY:  Both  surfactant  replace- 
ment and  positive  end-expiratory  pres- 
sure (PEEP)  increase  lung  volume  in  in- 
fants with  respiratory  distress  syndrome 
(RDS).  We  measured  pulmonary  me- 
chanics and  functional  residual  capacity 
(FRO  in  21  preterm  infants  with  RD.S.  > 
48  hr  post-surfactant  therapy  (BW,  1,168 
±  441  g;  GA,  28.3  ±  2.8  weeks:  postnatal 
age,  3-7  days).  A  nonlinear  but  significant 
increase  in  mean  FRC  was  noted  as  PEEP 
increased  from  2  to  5  cm  H20:I8.4  ±  4.7 
mL/kg  at  2  cm  H2O;  19.7  ±  4.3  mL  at  3 
cm  H2O;  22.6  ±  5.5  mL/kg  at  4  cm  H2O: 
and  26.2  ±  6.2  mL/kg  at  5  cm  H2O  (P  < 
0.01).  Because  of  the  synergistic  com- 
bined effect  on  lung  volume,  surfaciani 
treated  neonates  should  be  weaned  cau- 
tiously  from   PlUiP  during   ventilatory 


management.  Our  study  also  suggests  that 
the  occurrence  of  inadvertent  end-expira- 
tory distending  pressure  during  FRC 
measurement  in  the  ventilated  neonate 
leads  to  erroneous  results. 

Measurement  of  Lung  Volume  and 
Dlco  in  Acute  Respiratory  Failure — 

PD  Macnaughton  and  TW  Evans.  Am  J 
Respir  Crit  Care  Med  1 994;  1 50:770. 

We  have  undertaken  rebreathing  mea- 
surements of  functional  residual  capacity 
(FRC),  carbon  monoxide  diffusing  capac- 
ity (Dlco).  and  diffusing  coefficient 
(Kco)  during  positive  pressure  ventilation 
in  15  patients  with  adult  respiratory  dis- 
tress syndrome  (ARDS).  Measurements 
of  oxygenation  (PaO;:F|o;  ratio  and  lung 
injury  score  (LIS)  were  also  recorded. 
Eight  patients  subsequently  died  (mortali- 
ty of  53%).  There  was  no  significant  dif- 
ference in  mean  FRC,  PaOz^Fio;.  or  LIS  at 
presentation  between  survivors  and  non- 
survivors.  However,  both  Dlco  and  Kco 
at  presentation  were  significantly  greater 
in  survivors  than  nonsurvivors.  In  a  sepa- 
rate study  of  nine  patients  with  less  severe 
lung  injury,  pulmonary  capillary  blood 
volume,  derived  from  values  of  Dlco 
measured  at  two  different  values  of  F102, 
correlated  with  invasive  pulmonary  vas- 
cular resistance  (PVR)  measurements  (r  = 
0.84,  p  <  0.01).  Dlco  measurements  can 
be  successfully  undertaken  in  patients 
being  ventilated  with  acute  lung  injury 
and  may  be  a  useful,  noninvasive  method 
of  assessing  the  pulmonary  circulation. 
The  lowest  values  of  Dlco  were  recorded 
in  patients  who  subsequently  did  not  sur- 
vive. 

Use  of  Flow-Volume  Curves  in 
Detecting  Secretions  in  Ventilator- 
Dependent  Patients — A  Jubran  and  MJ 
Tobin.  Am  J  Respir  Crit  Care  Med 
1994:150:766. 

A  noninvasive  means  of  detecting  airway 
secretions  in  ventilator-dependent  pa- 
tients is  desirable  because  endotracheal 
suctioning  can  result  in  life-threatening 
complications.  In  a  patient  who  had  copi- 
ous secretions,  we  observed  a  sawtooth 
pattern  on  his  llow-volumc  curve  that  dis- 


appeared after  suctioning.  Accordingly, 
we  systematically  examined  the  useful- 
ness of  a  sawtooth  pattern  on  fiow-vol- 
ume  curves  in  detecting  secretions  in  ven- 
tilator-dependent patients  and  compared 
its  accuracy  with  clinical  exainination. 
Flow-volume  curves  were  recorded  in  50 
ventilator-dependent  patients  over  I  min 
of  spontaneous  breathing.  In  15  of  these 
patients,  clinical  examination  was  per- 
formed by  three  clinicians  to  determine 
its  accuracy  in  detection  of  secretions. 
Endotracheal  suctioning  was  then  per- 
formed to  determine  the  presence  or  ab- 
sence of  secretions.  Subsequently,  the 
flow-volume  curves  of  all  50  patients 
were  played  back  on  a  video  screen,  and 
three  observers,  who  were  unaware  of  the 
results  of  suctioning,  made  a  decision  re- 
garding the  presence  or  absence  of  a  saw- 
tooth pattern.  The  sensitivity  of  the  saw- 
tooth pattern  in  detecting  secretions 
ranged  from  0.76  to  0.86,  and  specificity 
ranged  from  0.86  to  0.90.  The  likelihood 
ratio  of  a  positive  test  ranged  from  5.55  to 
7.97,  whereas  the  likelihood  ratio  of  a 
negative  test  ranged  from  0.16  to  0.27. 
Interobserver  agreement,  assessed  by  the 
kappa  statistic,  was  excellent:  0.76,  0.76, 
and  0.84.  In  the  subgroup  of  patients  eval- 
uated by  both  clinical  examination  and 
flow-volume  curve  analysis,  clinical  ex- 
amination was  less  accurate  in  1 1  of  the 
15  patients.  In  conclusion,  detection  of  a 
sawtooth  pattern  strongly  suggests  the 
presence  of  secretions,  and  the  absence  of 
this  pattern  suggests  that  secretions  are 
unlikely  to  be  present. 

Effects  of  Breathing  a  Normoxic 
Helium  Mixture  on  Exercise  Tolerance 
of  Patients  With  Cystic  Fibrosis — D 

Martin,  J  Day,  G  Ward,  E  Carter, 
Chesrown  S.  Pediatr  Pulmonol.  1994; 
18:206. 

Breathing  helium-oxygen  (He-02)  mix- 
tures of  20.9%  02/79.1%  He  has  been 
shown  to  increase  exercise  ventilation 
and  peak  oxygen  uptake  in  healthy  sub- 
jects. The  improved  exercise  performance 
is  thought  to  be  due  to  the  reduced  density 
of  He-02  compared  to  air  and  the  result- 
ing increases  in  ventilation.  Patients  with 
cystic  fibrosis  (CF)  frequently  have  ab- 
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Abstracts 


normal  pulmonary  function  test  results. 
low  exercise  ventilations  and  diminished 
exercise  tolerance.  This  led  to  the  hy- 
pothesis that  in  CF  the  exercise  tolerance 
of  patients  might  improve  when  breath- 
ing He-Oi.  To  test  this  hypothesis.  1 1  pa- 
tients with  CF  or  mild  to  severe  airway 
obstruction  performed  spirometry  and 
progressive  maximal  exercise  tests  while 
breathing  air  or  He-0:.  The  He-Oi  mix- 
ture significantly  increased  (P  <  0.05) 
forced  expiratory  volume  in  1  sec 
(FEVi)  by  8.2%.  peak  expired  flow  by 
39%,  and  maximal  voluntary  ventilation 
(MVV)  by  17.9%  compared  to  air,  while 
forced  vital  capacity  (FVC)  and  forced 
mid-expiratory  flow  rate  (FEF25  15%) 
were  unchanged  by  breathing  He-O:. 
Ventilation  and  oxygen  uptake  at 
matched  submaximal  power  outputs 
were  not  increased  while  breathing  He- 
O2,  nor  were  peak  exercise  ventilation 
(Vspeak)  or  peak  exercise  oxygen  uptake 
(Voipeak)-  Estimated  hemoglobin  satura- 
tion and  total  exercise  time  were  also  un- 
changed during  He-Oi  breathing. 
However,  there  was  a  trend  for  the  sub- 
jects with  the  better  FEV|  to  increase 
Vo2peak-  Increases  in  Vo^peak  when 
breathing  He-O:  and  air  were  correlated 
(r  =  0.67,  P  <  0.05)  with  the  percent  of 
predicted  FEV|  values.  Still,  in  the  11 
patients  as  a  group,  breathing  He-Oi  did 
not  significantly  improve  Vo;peak, 
Vfipeak.  or  exercise  tolerance.  Therefore 
He-Oi  is  unlikely  to  have  additional  ben- 
efits to  patients  with  CF  who  use  an  exer- 
cise program  to  help  optimize  their 
health  status. 

Imposed  Work  and  Oxygen  Delivery 
durinj;  Spontaneous  Breathing  with 
Adult  Disposable  Manual  Ventilators — 

D  Hess,  C  Hirsch,  C  Marquis-D'Amico, 
and  RM  Kacmarek.  Anesthesiology 
1994;81(5):I256, 

BACKGROUND:  Manual  ventilators 
(resuscitalors)  are  used  primarily  to  ven- 
tilate the  lungs  of  patients  lacking  spon- 
taneous ventilatory  effort.  However,  in 
many  settings  patients  are  allowed  to 
breathe  through  the  manual  ventilator. 
Although  many  aspects  of  manual  venti- 
lator iLiiiclion  hiivc  been  studied,  very  lit- 


tle has  been  reported  on  the  use  of  manu- 
al \entilators  during  spontaneous  breath- 
ing. The  purpose  of  this  study  was  to 
evaluate  inspiratory  and  expiratory  im- 
po.sed  work  of  breathing  and  oxygen  de- 
livery during  spontaneous  breathing 
through  disposable  manual  ventilators. 
METHODS;  Simulated  spontaneous 
breathing  was  established  with  a  two- 
chambered  test  lung,  with  one  chamber 
serving  as  the  test  chamber  and  the  other 
as  the  driving  chamber.  Impo.sed  work  of 
breathing  was  evaluated  with  decelerat- 
ing inspiratory  flow  at  a  rate  of  20 
breaths/min  at  tidal  volume  (Vj)  0.251 
and  peak  flow  40  L/min,  at  Vt0.5I  and 
peak  flow  80  L/min,  and  Vt0.81  and 
peak  flow  120  L/min.  Flow  (integrated  to 
volume)  and  pressure  were  measured  be- 
tween the  manual  ventilator  and  test 
lung,  and  inspiratory  and  expiratory  im- 
po.sed work  of  breathing  were  calculated 
by  integration  of  the  volume-pressure 
curve.  Oxygen  concentration  was  mea- 
sured with  an  oxygen  analyzer  placed  be- 
tween the  manual  ventilator  and  the  test 
lung  at  20  breaths/min,  Vj  0.51,  and 
flow  45  L/min.  An  oxygen  flow  of  15 
L/min  was  added  to  the  device  for  all 
evaluations.  Two  of  the  manual  ventila- 
tors had  built-in  positive  end-expiratory 
pressure  valves,  and  imposed  work  was 
evaluated  at  10  cm  HiO  with  these.  RE- 
SULTS: There  were  significant  differ- 
ences in  imposed  work  between  inspira- 
tion and  expiration  (P  <  0.001)  and 
among  the  three  levels  of  ventilatory  de- 
mand (P  <  0.001).  For  each  ventilatory 
demand,  there  was  a  significant  differ- 
ence in  work  between  manual  ventilator 
brands  for  inspiratory  work  and  expirato- 
ry work  (P  <  0.001 ).  At  a  Vt  of  0.5 1  and 
peak  flow  of  80  L/min,  the  pooled  inspi- 
ratory imposed  work  for  all  manual  ven- 
tilators was  0.44  ±0.12  J/L,  and  the 
pooled  expiratory  imposed  work  was 
0.29  ±  0.05  J/L.  With  10  cm  H2O  posi- 
tive end-expiratory  pressure,  the  inspira- 
tory imposed  work  was  very  high  (>  1 
J/L).  Four  of  the  devices  were  unable  to 
deliver  more  than  0.85  oxygen  concen- 
tration at  the  spontaneous  ventilatory 
pattern  evaluated.  CONCLUSIONS: 
Adult  disposable  manual  ventilators  pro- 
duce a  siibslanlial  imposeil  work  of  spon- 


taneous breathing,  which  is  increased 
with  the  addition  of  positive  end-expira- 
tory pressure.  With  some  manual  ventila- 
tors, a  high  oxygen  concentration  may 
not  be  delivered  during  spontaneous 
breathing.  We  recommend  that  patients 
not  be  allowed  to  spontaneously  breathe 
through  disposable  manual  ventilators. 

Randomised  Controlled  Trial  of 
Respiratory     Rehabilitation — RS 

Goldstein,  EH  Gort,  D  Stubbing,  MA 
Avendano,  and  GH  Guyatt.  Lancet 

1994:344:1394. 

Disability  associated  with  chronic  ob- 
structive pulmonary  disease  has  led  to  the 
development  of  rehabilitation  pro- 
grammes that  aim  to  increase  exercise 
tolerance  and  improve  quality  of  life. 
Many  reports  of  the  benefits  of  rehabili- 
tation have  been  from  uncontrolled  trials 
and  unsupervised  programmes.  In  view 
of  the  commitment  asked  of  patients, 
their  families,  and  health-care  profes- 
sionals, rehabilitation  should  be  justified 
by  a  demonstration  of  sustained  improve- 
ment over  conventional  treatment.  We 
undertook  a  prospective  randomised  con- 
trolled trial  of  respiratory  rehabilitation 
in  89  subjects  (44  men,  45  women)  aged 
66  (SD  7)  years  with  severe  but  stable 
chronic  obstructive  pulmonary  disease 
who  received  rehabilitation  or  conven- 
tional community  care.  The  treatment 
group  were  rehabilitated  as  inpatients  for 
8  weeks  and  supervised  as  outpatients  for 
16  weeks.  Primary  outcome  measures  of 
exercise  tolerance  and  quality  of  life 
were  made  at  baseline  and  repeated  at  1 2. 
18,  and.  24  weeks.  The  difference  be- 
tween baseline  and  last  follow-up  was 
significant  for  6  min  walk  distance  (37.9 
m  [95%  CI  10.8-65.0],  p  =  0.0067)  and 
submaximal  cycle  time  (4.7  min  [2.1-7- 
3.]).  There  were  also  significant  differ- 
ences in  questionnaire  assessment  of  dys- 
pnoea (p  =  0.0061),  emotional  function 
(p  =  0.0150),  mastery  (p  =  0.0002),  and 
dyspnoea  index  (p  =  0.0053).  Improve- 
ments in  exerci.se  tolerance  and  quality  of 
life  can  be  achieved  and  sustained  for  6 
months  in  patients  undergoing  respirato- 
ry rehabilitation  compared  with  those  re- 
ceiving; conventional  care. 
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Pulmonary  Response  to  an  Inhaled  Bronchodilator  in  Chronically 
Ventilated  Preterm  Infants  with  Suspected  Airway  Reactivity 

William  J  Holt  RPFT  RRT,  Jay  S  Greenspan  MD,  Michael  J  Antunes  MD, 
James  A  Cullen  RN  BSN,  Alan  R  Spitzer  MD,  and  Thomas  E  Wiswell  MD 


BACKGROUND:  Airway  reactivity  is  a  common  clinical  problem  in  infants  who 
require  prolonged  ventilator  support.  Tlie  decision  to  utilize  inlialed  bronchodilator 
therapy  is  frequently  based  on  the  patient's  history  and  on  the  presence  of  intermit- 
tent wheezing  and  bronchospasm  during  examination.  The  response  to  this  therapy 
is  often  difficult  to  quantify.  METHODS:  We  retrospectively  analyzed  dynamic 
compliance  (Cdyn)  and  total  respiratory-system  resistance  (Ri  [inspiratory].  Re  [ex- 
piratory], R|ot  [total])  by  esophageal  manometry  and  pneumotachography  before 
(PRE)  and  20  minutes  after  (POST)  1  actuation  (90  /jg)  of  albuterol  sulfate  via  the 
endotracheal  tube  in  25  intubated  infants  (mean  [SD]  weight  at  study  1.65  [1.05]  kg, 
mean  [SD]  age  at  study  6.6  [4.6]  weeks,  and  mean  [SD]  gestational  age  28  [4]  weeks). 
These  infants  had  been  receiving  mechanical  ventilation  and  were  suspected  of  hav- 
ing increased  airway  reactivity.  Functional  residual  capacity  (FRC)  had  been  deter- 
mined by  helium  dilution  prior  to  study.  RESULTS:  There  were  no  significant  dif- 
ferences between  PRE  and  POST  values  of  tidal  volume,  minute  ventilation,  or 
peak  airway  pressure.  Cdjni  Rini<  or  R|  Rk  was  significantly  reduced  POST  (p  < 
0.05).  Ten  infants  had  a  greater  than  25%  decrease  in  R|„t  after  albuterol,  whereas 
9  babies  had  less  than  a  25%  decrease  in  Rmt.  An  additional  6  neonates  had  a 
greater  than  25%  increase  in  Rmi  when  compared  to  their  PRE  value.  Tidal  flow- 
volume-loops  revealed  evidence  of  tracheobronchomalacia  (TBM)  in  4  of  9  nonre- 
sponders  in  PRE  treatment  testing,  and  in  2  of  6  negative  responders  in  POST- 
treatment  testing.  R  was  lower  PRE  in  the  negative-response  group  compared  to 
the  positive-response  and  no-response  groups.  CONCLUSION:  Measurement  of 
lung  function  may  be  helpful  in  assessing  response  to  bronchodilator  therapy  in 
preterm  infants,  and  unnecessary  use  of  this  therapy  can  be  avoided  in  patients  who 
do  not  have  a  positive  response.  Such  studies  may  also  predict  which  infants  will  not 
respond  to  inhaled  bronchodilator  therapy.  Increased  airway  reactivity  may  be 
clinically  indistinguishable  from  fixed  airway  obstruction  or  TBM.  [Respir  Care 
1995:40(2):  145- 151.] 


Mr  Holt  is  Pulmonary  Function  Coordinator,  Dr  Greenspan  is  Associate 
Professor.  Dr  Antunes  is  Instructor,  Mr  Cullen  is  Research  Coordinator, 
and  Drs  Spitzer  and  Wiswell  are  Professors,  Department  of  Pediatrics, 
Division  of  Neonatology,  Jefferson  Medical  College  and  Thomas 
Jefferson  University  Hospital,  Philadelphia,  Pennsylvania. 

A  version  of  this  paper  was  presented  by  Dr  Greenspan  at  the  Annual 
Meeting  of  the  Society  for  Pediatric  Research,  Seattle,  Washington,  May, 
1994  and  by  Mr  Holt  during  the  RESPIRATORY  CARE  OPEN  FORUM  as 
part  of  the  AARC  Annual  Meeting  held  in  Las  Vegas,  Nevada,  December 
1994.  Mr  Holt  is  the  recipient  of  a  RESPIRATORY  CARE  OPEN  FORUM 
First-Time  Author  award  for  this  work. 

Reprints:  William  J  Holt  RPFT  RRT,  Division  of  Neonatology,  Thomas 
Jefferson  University  Hospital,  College  Building,  Suite700.  1025  Walnut 
Street.  Philadelphia  PA  19107. 


Introduction 

Airway  abnormalities  in  preterm  infants  requiring  long- 
term  ventilatory  support  are  commonly  encountered  in  the 
intensive  care  nursery.  Fixed  airway  obstruction  such  as 
tracheal  stenosis  may  be  undetected  until  extubation,  de- 
pending on  the  severity  and  length  of  the  stenotic  lesion.' 
Other  obstructive  abnormalities  such  as  reactive  airway 
disease  and  TBM  may  present  clinically  as  failure  to  wean 
with  or  without  audible  expiratory  wheezing,  retained  se- 
cretions, and  a  radiographic  picture  of  migratory  atelecta- 
sis.- Inhaled  bronchodilators  may  be  used  as  part  of  the 
treatment  regimen  for  these  conditions.^'* Some  authors  be- 
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lieve  such  therapy  is  ineffective  because  of  the  relative 
lack  of  bronchial  smooth  muscle  development  in  the 
preterm  infants.'-''  However,  a  growing  body  of  evidence 
suggests  that  airway  reactivity  plays  a  substantial  role  in 
the  pulmonary  morbidity  associated  with  prematurity.'' **  In 
addition,  some  investigators  have  examined  several  modes 
of  delivery  of  bronchodilators  in  ventilator  circuits,  as  well 
as  various  aerosol-producing  mechanisms  such  as  jet  neb- 
ulizers, ultrasonic  nebulizers  and  metered  dose  inhalers.''" 
Nevertheless,  controversy  as  to  the  effectiveness  of  bron- 
chodilators in  these  patients  remains. 

Pulmonary  function  analysis  can  quantitate  and  quali- 
tate  lung  dysfunction.  Alterations  in  lung  compliance  gen- 
erally correlate  with  changes  in  the  lung  parenchyma, 
whereas  changes  in  resistance  most  often  reflect  changes 
in  airway  function.'''  A  profound  change  in  a  measured 
variable  may  be  due  to  a  specific  etiology  and  revert  to 
normal  with  some  form  of  inhalation  therapy.'^ Therefore 
the  assessment  of  pulmonary  mechanics  in  infants  may 
have  significant  diagnostic  and  therapeutic  value,  ie,  the 
reversibility  or  improvement  of  certain  pulmonary-func- 
tion abnormalities  can  be  evaluated  on  an  individual  basis, 
regardless  of  the  infant's  gestational  age.  The  purposes  of 
this  investigation  were  to  find  whether  bronchodilator 
therapy  is  effective  in  premature  infants  with  clinical  evi- 
dence of  airway  reactivity  and  to  determine  the  value  of 
pulmonary-function  testing  on  neonatal  patients  who  are 
chronically  ventilated. 

Materials  and  Methods 

Patient  Population 

We  retrospectively  reviewed  data  taken  from  25  in- 
fants, mean  (SD)  gestational  age  of  28  (4.4)  weeks.  These 
babies  were  chronically  dependent  on  mechanical  ventila- 
tion. At  the  time  of  study,  the  infants'  mean  (SD)  age  was 
6.6  (4.6)  weeks,  and  their  mean  (SD)  weight  was  1.65 
(1.05)  kg.  The  decision  to  use  inhaled  bronchodilator  ther- 
apy was  based  on  the  suspicion  of  airway  reactivity  from 
physical  examination  (ie,  presence  of  wheezing  and  histo- 
ry of  failure  to  wean),  the  requirement  of  increasing  respi- 
ratory support,  or  migratory  atelectasis  (shifting  areas  of 
atelectasis  on  two  or  more  consecutive  chest  films  taken 
on  the  same  day).  All  assessments  were  made  by  the  at- 
tending neonatologist  in  the  intensive-care  nursery. 

Pulmonary-Function  Testing 

Using  an  integrated  infant  pulmonary  function  testing 
system,'  data  were  obtained  while  the  infants  were  in  a 
supine  head-neutral  position  and  resting  quietly.  Sedation 
was  not  used.  Transpulmonary  pressure  and  airllow  were 


measured  simultaneously.  The  babies  were  ventilated  with 
a  standard  pressure-limited,  time-cycled,  infant  ventilator. 
Pulmonary  function  testing  was  performed  at  a  minimum 
ventilator  rate  of  40  breaths  per  minute  in  an  effort  to  over- 
ride spontaneous  breathing  activity.  A  positive  end-expira- 
tory pressure  of  4  cm  HiO  was  used,  while  the  peak  inspi- 
ratory pressure  was  maintained  at  individually  prescribed 
settings.  Inspiratory  time  was  usually  set  at  0.5  seconds 
and  was  not  altered  during  the  testing  period.  Intrapleural 
pressure  was  estimated  by  esophageal  pressure  measured 
via  an  orally  placed  water-filled  esophageal  catheter  (8- 
Fr),  connected  with  a  three-way  stopcock  to  a  differential 
pressure  transducer.  The  catheter  was  advanced  into  the 
stomach,  and  placement  was  confirmed  by  temporarily 
disconnecting  the  ventilator  and  observing  positive  deflec- 
tions on  the  graphic  display  during  inspiratory  efforts.  The 
catheter  was  then  retracted  until  the  deflections  became 
negative  on  inspiration  and  was  withdrawn  an  additional 
0.5  to  1.5  cm  depending  on  the  infant's  size.  The  catheter 
was  marked  and  secured  to  the  endotracheal  tube  with 
tape. 

Proximal-airway  pressure  was  measured  by  a  differen- 
tial pressure  transducer  through  a  side  port  in  a  pneumota- 
chograph. The  difference  between  intrapleural  and  proxi- 
mal-airway pressures  was  our  estimate  of  transpulmonary 
pressure.  Volume  measurements  were  computed  by  digital 
integration  of  the  airflow  signal  from  the  pneumotacho- 
graph. Sampling  of  pressure  and  flow  signals  occurred 
during  60  seconds  of  quiet  sleep.  Dynamic  lung  compli- 
ance (Cdyn)  and  total  respiratory-system  resistance  (Rj  [in- 
spiratory]. Re  [expiratory],  R,ot  [total[  were  calculated  by 
the  computer  using  the  least  mean  square  technique.''' 
Measurements  of  R  were  not  corrected  for  endotracheal- 
tube  size.'*  Pulmonary  graphics  were  carefully  screened  to 
assure  that  only  mechanical  breaths  were  accepted,  a  mini- 
mum of  10  breaths  were  needed  to  be  considered  a  com- 
plete test.  Any  spontaneous  breaths  or  breaths  showing 
spontaneous  asynchrony  with  the  ventilator  were  rejected 
(Fig.  1).'" 

Functional  residual  capacity  (FRC)  was  measured  with  a 
closed-circuit  helium-dilution  technique."'*'  This  circuit  is 
adapted  to  maintain  ventilator  support,  if  necessary,  during 
the  measurement  of  FRC.  The  helium  concentration  subse- 
quently decreases  during  a  90-second  period  of  mechanical 
ventilation  at  a  rate  that  is  dependent  on  the  infant's  FRC. 
Because  air  leaks  around  the  endotracheal  tube  can  influ- 
ence the  amount  of  decline  in  the  helium  concentration,  the 
helium  decay  curve  is  corrected  for  losses  due  to  endotra- 
cheal tube  air  leak,  and  a  final  helium  concentration  due 
only  to  the  infant's  FRC  is  calculated."*  The  average  of  2-3 
measurements  was  recorded.  The  child  was  returned  to  the 
regular  ventilation  circuit  for  at  least  10  minutes  between 
measurements  and  after  testing  was  completed. 
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Pressure 
(cm  H2O) 


Fig.  1.  Breaths  numbered  22  and  23  are 
rejected  due  to  spontaneous  breattiing 
and  mechanical  asynchrony.  Arrows  point 
to  inspiratory  flow  of  23  beginning  before 
the  spontaneous  breath  is  completely  ex- 
haled. Breath  24  is  a  spontaneous  breath 
detected  by  the  pressure  decreasing 
below  baseline.  Breath  25  is  an  accept- 
able mechanical  breath.  NG  =  not  good 
(not  accepted)  and  G  =  good  (accepted). 


Protocol 

Each  infant's  vital  signs  (including  heart  rate  and  oxy- 
hemoglobin saturation)  were  monitored  throughout  the 
testing  procedure.  Pulmonary  function  tests  were  per- 
formed before  (PRE)  and  20  minutes  after  (POST)  admin- 
istration of  the  bronchodilator. ''One  actuation  (90  jUg)  al- 
buterol sulfate  was  given  by  metered-dose  inhaler  (MDI). 
The  MDI  was  situated  in  the  circuit  immediately  proximal 
to  the  endotracheal  tube  using  an  MDI  adapter.  We  venti- 
lated the  infants  with  a  flow-inflating  resuscitation  bag 
during  drug  delivery.  A  photograph  of  this  assembly  is 
provided  in  Figure  2. 

Data  Analysis 

Infants  were  grouped  according  to  their  POST  Rtoi  as 
( I )  positive  responders  when  they  exhibited  at  least  a  25% 
decrease;  (2)  nonresponders  when  they  had  less  than  a 
25%  change;  and  (3)  negative  responders  when  they  had 
more  than  a  25%  increase.  We  compared  gestational  age 
and  study  age  among  the  groups  using  I -way  analysis  of 
variance  (ANOVA).  The  PRE  and  POST  changes  in 
minute  ventilation  (Ve).  and  R|,  Rg  ,  and  Ran  were  com- 
pared among  the  groups  using  2-way  ANOVA.  Significant 
ANOVA  models  were  subjected  to  Scheffe's  post-hoc  test. 
A  p  value  less  than  0.05  was  considered  statistically  signif- 
icant. 

Results 

Study  infants  were  stable  at  the  time  of  testing  and  re- 
mained so  throughout  the  testing  period.  Heart  rate  was 
monitored  and  a  3-4  beat/min  increase  was  consistently 
seen  following  albuterol  sulfate.  Three  infants  experienced 
an  increase  in  heart  rate  from  baseline  162,  168,  and  172 
beats/min  to  181,  188  and  196  beats/min  respectively,  fol- 


lowing the  albuterol  treatment.  There  were  no  other 
changes  in  vital  signs  including  oxyhemoglobin  saturation 
measured  by  pulse  oximeter  in  any  of  the  infants  studied. 

The  PRE  and  POST  tidal  flow-volume  loops  from  an 
infant  with  a  positive  response  to  albuterol  are  displayed  in 


Fig.  2.  This  is  a  photograph  of  a  resuscitation  bag  with  a  metered- 
dose  inhaler  and  adapter  connected  to  an  endotracheal  tube,  as 
used  to  deliver  bronchodilator  in  our  evaluations. 
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Fig.  3.  These  tidal  flow-volume  loops  are  based  on  mechanical 
breaths  from  the  infant  with  the  most  dramatic  positive  response. 
Before  bronchodilator  =  A,  and  20  minutes  after  bronchodilator  = 
B.  Note  the  increase  in  tidal  flow  and  volume,  after  bronchodilator. 


phase  of  the  tidal  flow- volume  loop,  where  expiratory  flow 
approaches  zero  midway  through  the  tidal  volume.  On 
tidal  flow-volume  analysis  4  infants  in  the  no-response 
group  and  2  infants  in  the  negative-response  group  demon- 
strated obstructive  flow  patterns  consistent  with  TBM  with 
increasing  flow  limitation  at  POST.  There  were  also  4  in- 
fants in  the  positive-response  group  with  similar  flow  trac- 
ings PRE  that  improved  following  bronchodilator  therapy. 
PRE  and  POST  values  for  the  entire  study  sample  are 
displayed  in  Table  1 .  There  was  a  significant  change  in  Re 
following  albuterol  therapy. 

Table  1.      Pulmonary  Function  Profile  of  the     Study  Sample  of  25 
Premature  Infants.  Values  Are  Mean  (SD). 


PRE  Treatment 

POST  Treatment 

Minute  ventilation 

(mL  •  min  '  ■  kg  ') 

335(130) 

344(165) 

Dynamic  compliance 

(mLcmHzO'    kg') 

0.47(0.18) 

0.50(0.19) 

Resistance  (cm  HiO  ■  s  ■  L') 

Inspiratory 

129(88) 

109(86) 

Expiratory 

205(146) 

154(76) 

Total 

146(87) 

131  (84) 

Functional  residual 

capacity  (mL/kgl 

24  (9) 

25  (6) 

*  Significanily  dillerenl  Irom  PRE 

p  <  0.05 

A  pulmonary  function  and  demographic  profile  of  the 
infants  grouped  by  response  is  presented  in  Table  2.  Forty 
percent  of  the  patients  tested  had  a  259c  improvement  in 
Rt„i  POST  when  compared  to  PRE  values.  These  same  pa- 
tients had  the  highest  Ri  and  Re  values  PRE.  The  infants 
who  had  a  negative  response  accounted  for  24%  of  the 
study  sample.  These  babies  were  more  likely  to  have  an 
initially  lower  resistance  than  either  the  positive-response 
or  the  no-response  groups.  There  were  no  differences  in 
Cdyn  or  FRC  between  groups,  or  following  albuterol  thera- 
py within  groups. 


Discussion 


Figure  3.  The  increase  in  peak  flow  from  1.6  to  2.9  L/min 
was  associated  with  an  increased  tidal  volume  from  2.8  to 
.S.Q  mL  in  this  particular  infant.  The  tidal  flow-volume  re- 
lationship PRE  and  POST  for  an  infant  with  no  response  is 
shown  in  Figure  4.  As  shown,  evidence  of  TBM  PRE  is  ex- 
acerbated following  albuterol  therapy  to  the  point  of  early 
airway  airway  closure,  which  can  be  seen  in  the  expiratory 


The  infants  in  this  study  were  clinically  stispecled  of  hav- 
ing bronchospasm  at  the  time  of  the  study  because  of  audi- 
ble wheezing,  failure  to  wean,  retained  secretions,  and  ra- 
diographic evidence  of  migratory  atelectasis.  Our  data  indi- 
cate that  only  407r  of  these  intubated  preterm  infants 
responded  positively  to  inhaled  bronchodilator  therapy  with 
a  >  25'/^  improvement  in  R|„i  POST,  whereas  24%  respond- 
ed with  an  increased  R|,n  POST.  Thirty-six  percent  of  the 
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Fig.  4.  Typical  mechanical  tidal  flow-volume  loops  from  an  infant 
who  had  no  response  to  inhaled  bronchodilator  therapy.  Panel  (A) 
is  before  bronchodilator  (PRE),  and  panel  (B)  is  20  minutes  after 
bronchodilator  (POST).  Note  the  slight  loss  in  tidal  volume.  Peak 
flow  occurs  sooner  and  is  reduced.  The  flow  limitation  POST  sug- 
gests tracheobronchomalacia  in  this  infant. 


study  population  demonstrated  no  change  in  Rto,  from  their 
PRE  test.  Therapy  was  discontinued  in  the  latter  2  groups 
because  it  was  shown  to  be  either  a  deleterious  or  an  ineffec- 
tive treatment  for  these  patients.  Several  infants  with  mini- 


mal or  negative  response  to  bronchodilator  therapy  demon- 
strated TBM,  certainly  an  unwanted  response,  on  their 
POST  tidal  flow-volume  analysis  that  had  been  previously 
undetected."'-''^  If  TBM  is  the  cause  of  the  abnormal  lung 
findings,  therapeutic  relaxation  of  the  bronchial  smooth 
muscle  could  further  limit  flow  to  the  point  of  airway  clo- 
sure that  may  render  the  wheezing  inaudible.  This  finding  is 
demonstrated  in  Figure  4.  It  should  be  mentioned  that  tidal 
tlow-volume  loop  analysis  can  only  suggest  TBM,  as  4  in- 
fants in  our  positive-response  group  did  reveal  end-expirato- 
ry flow  limitation  consistent  with  TBM  before  bronchodila- 
tor that  cleared  or  improved  after  treatment.  With  these  re- 
sults in  mind,  we  can  justify  a  trial  of  bronchodilator 
therapy.  However,  a  worsening  condition  following  bron- 
chodilator therapy  is  stronger  evidence  that  TBM  exists,  and 
visual  inspection  of  the  airway  via  bronchoscopy  would 
confirm  this  diagnosis.-" 

There  are  several  anecdotal  reports  that  support  the  use 
of  bronchodilator  therapy  in  preterm  infants  with  apparent 
chronic  lung  changes. -'■"'■-'  Conversely,  other  authors  have 
shown  negative  responses  to  inhaled  bronchodilators,  with 
some  reporting  increased  Rmi  values  lasting  up  to  15  min- 
utes.-- Others  have  demonstrated  paradoxical  decreases  in 
maximum  flow  at  FRC  with  forced  expiratory  maneuvers, 
while  resistance  decreased  following  bronchodilator  thera- 
py.23 


Table  2.      Pulmonary  Function  and  Demograpfiic  Profile  of  Infants 
Grouped  by  Response.  Values  Are  Mean  (SD). 


Positive 
Response 

No 
Response 

Negative 
Response 

n 

Gestational  age 
(weeks) 

10 
28(5.1) 

9 

27(3.7) 

6 

28(5) 

Study  age  (weeks) 

6(4.9) 

9(5) 

5(2) 

Minute  ventilation 
(niL  ■  niin'  ■  kg') 
PRE 
POST 

281(114) 
321(145) 

392(179) 
333(118) 

342(145) 
399(255) 

RiicniHjO-s-L-') 
PRE 
POST 

168(103) 
78(54) 

120(79) 
152(121) 

75(39) 
96(13) 

REtcmHiOsL"') 
PRE 
POST 

233(131) 
142(47) 

229(186) 
174(104) 

121(67) 
142(73) 

R,o,  (cm  H2O  ■  s  ■  L-') 
PRE 
POST 

177(64) 
110(47) 

m  PRE  ,  p  <  0.05 
I  =  inspiratory,  E 

161 (104) 
157(108) 

PRE  =  before  and  P 
=  expiratory,  and  tot 

74(57) 
126(97) 

♦Significantly  different  frc 
chodilator;  R  -  resistance 

OST  =  after  bron- 
=  total. 
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Our  findings  suggest  that  inhaled  bionchodilatois  can 
reduce  airways  resistance  in  selected  preterm  infants  with 
persistent  ventilator  dependency.  However,  clinically,  it  is 
difficult  to  predict  which  infants  are  most  likely  to  respond 
to  this  therapy.  The  compromised  airway  of  a  premature 
baby  may  demonstrate  clinical  findings  mimicking  bron- 
chospasm.  yet.  symptoms  may  not  be  relieved  by  bron- 
chodilator therapy.  The  narrow  airway  of  an  infant  can 
produce  wheezing  sounds  when  partially  occluded  by  mu- 
cosal edema,  secretions,  or  TBM.-^  -^  In  addition  to  the  di- 
rect effect  of  albuterol  on  bronchial  smooth  mu.scle.  bron- 
chodilator administered  by  small-volume  nebulizer  may 
affect  other  components  of  lung  function,  which  subse- 
quently alter  Rto,.  Cool  aerosolized  saline  introduced  into 
the  trachea  may  affect  airway  secretions  and  tone,  as  well 
as  change  FRC  or  Cjyn  (ie,  by  altering  gas  trapping),  and 
indirectly  change  R.''  The  stability  of  our  measurements  of 
FRC  and  Cdyn  PRE  and  POST  gives  us  confidence  in  the 
reliability  of  our  measurements  of  R. 

Pulmonary  function  analysis  may  assist  in  predicting 
which  infants  will  not  respond  to  bronchodilators  prior  to 
therapy.  A  pulmonary  function  test  performed  PRE  reveal- 
ing Rtot  values  near  predicted  normal  may  suggest  the  like- 
lihood of  a  negative  response  to  bronchodilator.  The  infants 
in  our  the  negative-response  group  tended  to  have  lower  Re 
before  aerosol.  Because  of  the  small  number  of  patients  in 
each  group,  we  did  not  have  enough  statistical  power  to 
demonstrate  a  significant  difference  if  one  existed  and  must 
relegate  the  differences  we  observed  to  chance.  However, 
we  believe  the  differences  may  not  be  due  to  chance  alone. 
In  addition,  the  suggestion  of  TBM  found  during  tidal  flow- 
volume  analysis  either  before  or  after  bronchodilator  thera- 
py may  indicate  a  need  for  other  diagnostic  and/or  thera- 
peutic procedures.  Symptoms  of  increased  airway  reactivi- 
ty in  ventilated  preterm  infants  may  be  otherwise  clinically 
indistinguishable  from  fixed  airway  obstruction  or  TBM. 
Measurement  of  lung  function  is  effective  in  defining  the 
pathophysiology  of  a  suspected  airway  abnormality. 
Routine  pulmonary-function  testing  PRE  and  POST  bron- 
chodilator may  help  in  avoiding  potentially  harmful  or  inef- 
fective use  of  this  therapy  in  the  intensive-care  nursery,  par- 
ticularly when  such  evidence  is  taken  together  with  the 
physical  exam  and  patient  history.-'' 

Conclusion 

We  reviewed  pulmonary  function  data  from  25  intubat- 
ed premature  infants  who  had  varied  responses  to  inhaled 
bronchodilator.  Our  testing  is  based  on  tidal  breathing,  cer- 
tainly not  the  most  sensitive  method  of  pulmonary  function 
testing.-^  -'^  The  development  of  more  sensitive,  less  inva- 
sive tests  and  equipment  are  needed.  We  administer  bron- 
chodilators directly  into  the  endotracheal  lube,  recognizing 


that  only  a  small  percentage  of  the  medication  is  actually 
deposited  in  the  airways.'^'"  Nonetheless,  this  small  dose 
was  enough  to  elicit  an  airway  response,  positive  and  neg- 
ative, in  64%  of  our  patients.  It  is  not  the  intention  of  this 
paper  to  suggest  that  infants  who  do  not  respond  positively 
to  bronchodilators  today  be  denied  future  trials  of  such 
medications.  We  are  suggesting  that  the  use  of  bron- 
chodilators in  infants  should  be  evaluated  to  document  that 
the  response  is  desirable,  because  an  unwanted  response 
may  be  subtle.  Dose-related  research  is  needed.  The  manu- 
facturers of  bronchodilators  do  not  provide  dose  informa- 
tion for  children  in  this  age  group. 

PRODUCT  SOURCES 

Pulmonary  Function  System: 

PEDs,  PTl  Inc.  Hatboro  PA 

PANDA.  PTI  Inc.  Hatboro  PA 
Pressure  Transducers: 

p7d,  Celesco  Transducer  Products  Inc.  Canoga  Park  CA 

MP45,  Validyne  Engineering  Corp.  Northridge  CA 
Pneumotachograph: 

Fleisch  00,  OEM  Medical.  Richmond  VA 
Esophageal  Catheter: 

8  Fr,  Baxter  Healtlicare  Corp,  Deerfield  IL 
Metered-Dosc-Inhaler  Adaptor: 

RTC  22A,  Instrumentation  Industries.  Bethel  Park  PA 
Flow-Inflating  Resuscitation  Bag: 

0.5L.  Vital  Signs  Inc.  Totowa  NJ 
Statistical  Analysis  Sortware: 

Systat  V.  5.0,  Systat  Inc,  Evanston  IL 
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The  Status  of  Research  histruction  in  Advanced 
Respiratory  Care  Practitioner  Programs:  A  Survey 

Marilyn  Childers  MEd  RRT  and  Aithur  Jones  EdD  RRT 


BACKGROUND:  According  to  a  1992  Delphi  study,  75%  of  respondents  considered 
research  interpretation  slvills  important  to  advanced  respiratory  care  practitioners 
(ARCPs).  Considering  that  Tinding,  we  sought  to  describe  research  instruction  among 
ARCP  programs.  METHODS:  After  several  educators  evaluated  face  validity  and 
readability  of  the  Research  Education  Questionnaire  (REQ),  we  mailed  it  to  ARCP 
programs  in  the  U.S.  listed  by  the  Joint  Review  Committee  on  Respiratory  Therapy 
Education  (JRCRTE).  The  REQ  contains  32  items  that  together  describe  types  of  pro- 
grams, faculty  preparation,  and  extent  to  which  research  instruction  is  offered.  To  fol- 
low up,  we  contacted  25  randomly  selected  nonrespondents  by  phone  6  weeks  after  the 
initial  mailing.  Descriptive  statistics  were  generated  to  describe  our  flndings.  RE- 
SULTS: Sixty-four  percent  (179/280)  responded  to  the  mailed  survey.  Of  25  telephone 
contacts,  only  6  were  available  to  survey.  Of  respondents,  16%  offer  formal  courses  in 
research.  The  most  common  goals  were  for  students  to  read  and  interpret  research 
and  statistics.  The  modal  reason  for  excluding  formal  research  instruction  was  insufTi- 
cient  time.  Of  programs  without  research  courses,  69%  include  journal  studies.  Of  re- 
spondents, 72%  require  students  to  read  research,  26%  provide  a  format  to  evaluate 
it.  CONCLUSIONS:  Formal  research  courses  are  largely  restricted  to  BS  programs 
(21/28).  Both  associate-  and  baccalaureate-degree  programs  generally  require  stu- 
dents to  read  research  and  teach  them  to  interpret  it.  Although  our  inability  to  ade- 
quately characterize  nonrespondents  inhibits  our  ability  to  validate  our  sample  and, 
therefore,  its  responses,  the  relatively  high  response  rate  (64%)  lends  credence  to  our 
results.  We  believe  this  research  accurately  describes  the  extent  to  which  research  con- 
cepts are  taught  in  ARCPs  and  may  help  guide  the  development  of  future  guidelines 
for  respiratory  care  educational  programs.  (Respir  Care  1 995:40(2):  1 52- 1 55.] 


Background 

Because  professions  are  dynamic  systems,  their  viabili- 
ty depends  on  the  continuous  input  of  new  information, 
which  is  the  product  of  research.  Researchers  play  the  very 
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important  role  of  finding  and  disseminating  new  informa- 
tion for  the  profession.  Practitioners  put  research  findings 
into  practice.  So,  it  seems  that  all  members  of  a  profession 
have  a  stake  in  the  conduct  of  research. 

In  January  1992,  0"Daniel  et  al'  reported  the  findings 
from  a  Delphi  study  conducted  to  describe  the  future  edu- 
cational needs  for  respiratory  care  practitioners.  One  of  the 
findings  of  that  study  was  that  75%  of  the  respondents  con- 
sidered research  interpretation  an  important  skill  for  ad- 
vanced respiratory  care  practitioners  (ARCPs).  This  find- 
ing agrees  with  that  of  other  medical  professions  advocat- 
ing research  literacy  for  practitioners. - 

However,  reseiirch  is  not  an  innate  skill.  Even  minimal 
skill  in  research  interpretation  requires  a  knowledge  of  re- 
search design  and  methods  and  statistical  analysis.  Therefore, 
some  training  is  necessary  to  prepare  practitioners  to  become 
intelligent  consumers  of  research  literature.  The  educational 


152 


Ri'Si'iRA  roRY  Carh  •  Fhbruary  "95  Vol  40  No  2 


Research  Instruction  in  ARCP  Programs 


accreditation  essentials  of  other  health-care  professions  (eg, 
occupational  therapy,  physical  therapy,  and  physician  assist- 
ing) require  research  instruction.  However,  the  Essentials  for 
Respiratory  Care  Education'  set  down  by  the  Joint  Review 
Committee  on  Respiratory  Therapy  Education  (JRCRTE) 
have  no  requirements  for  research  instruction  at  any  level.  In 
view  of  the  absence  of  requirements  for  research  instniction 
in  respiratory  care  education,  we  were  interested  in  finding 
the  extent  to  which  our  educational  institutions  prepare  ad- 
vanced practitioners  to  conduct  and  consume  research.  TTie 
purpose  of  this  study  was  to  describe  the  existence  and  scope 
of  research  instruction  offered  in  advanced  respiratory  care 
practitioner  (ARCP)  educational  programs. 

Methods 

We  designed  a  questionnaire  and  submitted  it  to  a  group 
of  educators  to  review  for  face  validity  and  readability. 
This  instrument  consists  of  32  items  intended  to  describe 
ARCP  programs,  faculty  preparation,  and  research  cours- 
es. Before  the  questionnaire  was  mailed,  it  and  the  re- 
search protocol  were  granted  facilitated  approval  by  the 
University's  Institutional  Review  Board  (IRB)  because  of 
the  noninvasive  nature  of  the  study  and  because  of  our  as- 
surance of  participant  anonymity  and  confidentiality  of 
their  responses. 

We  mailed  the  questionnaire  to  all  of  the  advanced 
practitioner  programs  in  the  United  States  as  listed  in  the 
1994  JRCRTE  List  of  Educational  Programs^  (N  =  280). 
As  questionnaires  returned,  we  recorded  responses  on  a 
computer  spreadsheet,  which  was  later  used  to  compute 
descriptive  statistics. 

Approximately  6  weeks  after  the  initial  mailing,  we 
randomly  selected  25  nonrespondents  to  survey  by  tele- 
phone. The  purpose  of  this  step  was  to  validate  our  sample 
by  testing  for  differences  in  survey  results  between  respon- 
dents and  nonrespondents. 

Results 

Of  the  280  surveys  mailed,  179  were  returned  (64%). 
Of  the  25  randomly  selected  nonrespondents,  we  were  able 
to  contact  only  6  by  telephone,  even  after  several  attempts. 
This  was  an  inadequate  sample  for  the  planned  comparison 
between  respondents  and  nonrespondents. 

The  sponsoring  institution,  type  of  program,  and  aca- 
demic degrees  held  by  program  faculty  are  shown  in  Table 
1.  Further,  94%  (29/33)  of  baccalaureate  degree  programs 
responded,  and  61%  ( 151/247)  of  associate  degree  programs 
completed  the  survey.  We  found  that  93%  (166/179)  of  fac- 
ulty from  responding  programs  had  some  training  in  re- 
search and  statistics  and  that  67%'  (120/179)  had  conducted 
research,  although  only  13%  (24/179)  of  responding  pro- 


Description  of  Sponsoring  Institutions  and  Programs  of 
Survey  Responders 


Description 

n 

%  of  1 79  Respondents* 

Sponsoring  institution 

Community/junior  college 

122 

68.2 

4-year  college 

20 

11.1 

Public  university 

19 

10.6 

University  health-science  center 

15 

8.4 

Type  of  program 

2-year  advanced  practitioner 

104 

58.1 

I+I  advanced  practitioner 

43 

24.0 

2+2  baccalaureate 

10 

5.6 

Career-ladder  baccalaureate 

5 

2.8 

4-year  baccalaureate 

19 

10.6 

Nontraditonal 

2 

1.1 

Degree  awarded 

Certificate 

27 

15.1 

Associate 

153 

85.5 

Baccalaureate 

30 

16.8 

*Some  of  the  columns  in  this  table  may  not  add  to  100%  because  not  all  of  the  sur- 
vey items  were  an.swered  or  because  more  than  one  answer  was  supplied  by  one  re- 
spondent (eg,  several  programs  offer  more  than  one  degree). 


grams  require  that  faculty  actively  conduct  research.  Table  2 
shows  the  highest  academic  degrees  held  by  various  faculty 
members. 

Table  2.      Academic  Degrees  of  Program  Faculty  Responding  to  the  Survey 


Highest  Degree  Attained 

til* 

%  of  n 

Program  director 

(n=  179) 

Associate 

6 

3.4 

Baccalaureate 

48 

26.8 

Master 

99 

55.3 

Doctorate 

23 

12.8 

Other  faculty 

(n  =  590) 

Associate 

147 

24.9 

Baccalaureate 

226 

38.3 

Master 

169 

28.6 

Doctorate 

49 

8.3 

I  n,  =  n 


The  programs  that  required  students  to  take  formal  re- 
search courses  represented  about  16%  (28/179)  of  the  re- 
spondents. Of  these  programs,  21/28  were  baccalaureate-de- 
gree programs.  The  research-methods  courses  are  taught  by 
RC  faculty  in  36%  of  the  programs  (10/28),  and  statistics 
courses  are  taught  by  RC  faculty  in  33%^  of  them  (9/28). 
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Table  3  shows  the  terminal  objectives  of  the  research 
courses  taught,  and  Table  4  shows  the  types  of  research 
covered.  Tables  5  and  6  describe  the  terminal  objectives  of 
statistics  coursework  and  the  types  of  statistics  taught. 


Table  .^       Terminal  Objectives  of  Research-Methods  Courses 


Table  6.     Types  of  Statistics  Addressed  by  Statistics  Courses 


Statistics  Coursework  Tauaht 


Descriptive 
Parametric  inferential 
Correlation/Regression 
Nonparametric  inferential 


n  %  of  28  Respondents 


25 

89.3 

16 

57.1 

20 

71.4 

6 

21.4 

Objectives 


9i:  of  28  Respondents 


Read  research  literature 
Interpret  findings  from  literature 
Evaluate  research  methods 

and  literature 
Assist  in  conducting  studies 
Conduct  studies  independently 
Design  studies 


28 

100.0 

26 

92.9 

24 

85.7 

16 

57.1 

13 

46.4 

15 

53.6 

Although  programs  reported  the  use  of  a  variety  of  texts, 
the  modal  text  (5/28)  was  "Fundamentals  of  Respiratory 
Care  Research,"  edited  by  Chatbum  and  Craig.-''  The  most 
common  statistics  software  (4/28)  used  in  formal  statistics 
coursework  was  Statistical  Package  for  the  Social  Sciences.^ 


Table  4.      Types  of  Research  Addressed  by  Research-Methods  Courses 


Topic 


%  of  28  Respondents 


Eighty-four  percent  (151/179)  do  not  require  formal  re- 
search or  statistics  coursework.  Table  7  summarizes  the  re- 
spondents" reasons  for  excluding  research  from  curricu- 
lum. Of  those  programs  excluding  formal  research  instruc- 
tion from  their  curriculum,  69%  (104/151)  include 
informal  studies  of  research  in  which  37%  (38/104)  scruti- 
nize research  methods,  and  20%  (21/104)  address  statisti- 
cal analysis.  The  stated  primary  objectives  of  these  studies 
are  to  enable  students  to  comprehend  and  interpret  the  lit- 
erature. Furthermore,  96%  ( 100/104)  of  these  respondents 
offering  informal  instruction  require  their  students  to  read 
research  articles,  and  32%  (33/104)  expose  their  students 
to  research  in  progress.  This  exposure  involved  observing 
(94%,  31/33),  assisting  (38%,  13/33),  and  participating  as 
subjects  (58%,  19/33).  Table  8  shows  the  types  of  research 
to  which  these  students  were  exposed. 

Table  7.       Reasons  for  E,xcluding  Research  from  Curriculum 


Literature  search  and  review 
Surveys 

Case  control  studies 
Observational  studies 
Clinical  trials 
Device/method  evaluation 
Retrospective  analysis 
Qualitative  analysis 


25 
18 

89.3 
64.3 

Reason 

n 

%  of  151  Respondents 

13 

46.4 

Insufficient  time 

99 

65.6 

15 
21 

53.6 
75.0 

Inappropriate  for  education  level 
Not  an  institutional  goal 

34 
21 

22.5 
13.9 

16 
19 

8 

57.1 
67.9 
28.6 

Not  important  for  graduates 
Lack  of  faculty  expertise 
Too  difficult  for  students 

7 
2 
2 

4.6 
1.3 
1.3 

We  asked  respondents  to  indicate  minimal  research  re- 
quirements for  students.  The  possible  responses  ranged 
from  students'  completing  literature  reviews  to  conducting 
their  own  studies.  Of  respondents,  100  (28/28)  require  a 
literature  review  at  minimum  and  54%  (15/28)  require  stu- 
dents to  design  a  study.  Students  observe  or  assist  research 
in  43%'  ( 1 2/28)  of  these  programs  and  conduct  research  in 
33%  (9/28)  of  them. 

Table  5.      Terminal  Objectives  of  Statistics  Courses 

Objectives  of  Statistics  Coursework        n  %  of  28  Respondents 


Of  all  respondents  72%  (128/179)  require  students  to 
read  research.  Respondents  reported  spending  an  average 
(SD)  of  14.9  (13.4)  hours  (range  1-90  hours)  reviewing  re- 
search literature  and  26%  indicated  that  they  provide  their 
students  with  a  form  to  help  them  analyze  research  litera- 
ture. Several  respondents  stated  that  they  would  implement 
the  use  of  such  a  form  in  the  future. 

Table  8.      Research  Exposure  in  Programs  without  Formal  Courses  in 
Research 


Types  of  Research  Exposure 


<7f  of  47  Respondents 


^ 

33 

70.2 

Hand-calculate  statistics 

15 

53.6 

Survey  research 

20 

42.6 

Use  statistics  software 

10 

35.7 

Method/device  evaluation 

21 

44.7 

Select  appropriate  statistics 

19 

67.9 

Descriptive/retrospective  analysis 

9 

19.1 

Interpret  statistical  results 

23 

82.1 

Case-control  study 

14 

29.8 
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Discussion 

Until  recently,  ARCP  instructors  with  master's  degrees 
were  relatively  rare.  However,  our  data  show  that  graduate 
degrees  are  now  common  in  this  group.  Furthemiore,  the  ma- 
jority of  ARCP  faculty  from  responding  programs  have  com- 
pleted research  courses  (92%)  and  conducted  some  type  of  re- 
search (66%).  This  is  in  contrast  to  a  1988  study  that  reported 
a  scarcity  of  such  expertise  among  our  educators.** 

The  proportion  of  responding  programs  with  formal  re- 
search preparation  for  students  is  16%.  Baccalaureate-de- 
gree programs  represent  75%  (21/28)  of  these,  leaving  a 
large  proportion  of  entry-level  RCPs  without  fonnal  training 
in  research. 

The  most  common  reason  among  respondents  for  exclud- 
ing formal  research  courses  was  insufficient  time.  The  facul- 
ties of  2-year  programs  are  in  a  particularly  difficult  position 
in  this  respect.  In  addition  to  the  academic  courses  required  by 
their  institutions,  they  must  find  time  in  their  curriculum  to 
teach  an  ever-expanding  aijay  of  equipment  and  skills  in  a 
brief  2  ye;irs.  Furthermore,  they  are  limited  by  the  number  of 
credit  hours  that  they  can  require  for  a  2-year  degree.  Nearly 
all  the  programs  without  fomial  research  courses  have  an  in- 
formal mechanism  to  encourage  research  literacy.  The  re- 
sponses to  this  survey  indicate  support  among  responding  RC 
faculty  for  promoting  research  literacy  among  RCPs.  A  ma- 
jority of  programs  require  their  students  to  read  research  liter- 
ature, but  few  provide  any  structure  for  this  activity. 

We  believe  that  providing  a  review  format,  like 
Respiratory  Care's  reviewer  checklist,''  helps  students 
focus  on  the  important  points  of  research.  The  primary  limita- 
tion of  our  study  is  cleaily  our  inability  to  characterize  the 
nonresponders. 

Conclusions 

Despite  the  absence  of  accreditation  requirements  to  in- 
clude research  interpretation  in  ARCP  cuixicula,  our  find- 


ings suggest  that  nearly  all  respiratory  care  educators  make 
some  effort  to  teach  research  literacy.  Although  we  were 
not  able  to  validate  our  sample  by  characterizing  the  non- 
responders, our  64%  response  is  high  and  lends  credence 
to  our  results.  Formal  research  courses  are  taught  in  bac- 
calaureate-degree programs  more  often  than  in  associate- 
degree  programs.  The  latter,  constrained  from  adding  addi- 
tional courses,  use  informal  mechanisms  for  research  in- 
struction. These  data  may  be  useful  for  developing  new 
guidelines  for  respiratory  care  educational  programs. 
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Laboratory  Evaluation  of  Oxygen-Enrichment  Methods 
using  a  Portable  Volume  Ventilator 


Daniel  L  McFalls  BS  RRT 


BACKGROUND:  This  study  examined  the  effects  of  oxygen  (Oi)  delivery  methods 
and  ventilator  settings  on  the  fraction  of  oxygen  delivered  (Fdo;)  with  a  portable 
volume  ventilator.  DEVICE  DESCRIPTION:  The  Aequitron  Medical  LP6  is  mi- 
croprocessor-controlled but  without  an  accumulator  to  provide  supplemental  O2. 
METHODS  AND  MATERIALS:  O2  at  0.5,  I.O,  and  2.0  L/min  was  ( 1 )  bled  into  the 
circuit  distal  to  the  bacteria  Alter  (B|,  (2)  entrained  into  the  air-inlet  filter  using  an 
O2  adapter  (A),  (3)  entrained  into  the  air-Inlet  filter  using  an  O2  adapter  with  a 
reservoir  (AR),  and  (4)  provided  by  the  manufacturer's  Oi-enrichment  kit  (EK). 
Fdo:  was  measured  with  a  calibrated  O2  analyzer  and  recorded  at  ventilator  rates 
of  10, 12,  and  14  cycles/min  with  0.5-  and  1.0-L  tidal  volumes  (  Vts).  Multi-way  anal- 
ysis of  variance  and  Fisher's  post-hoc  test  were  used  to  compare  EdqiS  among  meth- 
ods. RESULTS:  Over  all  ventilator  rate-Vx  combinations  and  O2  flowrates,  the 
mean  (SD)  Fdo:  and  low-high  ranges  were  B  =  33.5  (6.57)%.  25-48%;  A  =  26.0 
(2.25)%,  23-30%;  AR  =  31.6  (4.82)%,  25-40%;  and  EK  =  33.6  (7.86),  22-53%. 
Method  B  produced  the  most  inconsistent  Fuo:  and  increased  Vj  (up  to  25%)  and 
peak-inspiratory  pressure.  These  variations  were  not  observed  with  any  of  the 
other  methods.  For  all  methods  at  all  settings  and  O2  flows,  Fno:  decreased  as  Vp 
increased  but  not  as  rate  increased.  Difference  in  Fdo:  among  the  4  O2  enrichment 
applications  was  significant  (p  <  0.005).  CONCLUSION:  Methods  AR  and  EK  pro- 
vide higher  and  more  consistent  Fdo;^  with  less  effect  on  Vt  and  peak  pressure 
than  other  methods  tested.  However,  when  supplemental  oxygen  is  administered  by 
any  of  these  methods,  intermittent  O2  and  minute  ventilation  monitoring  is  neces- 
sary. IRespirCare  1993:40(2):  156- 16 1.] 


Background 

Most  portable  mechanical  ventilators  used  in  the  home 
are  adjustable  to  accoinodate  varying  patient  needs  for 
ventilation  but  are  not  usually  equipped  with  an  oxygen 
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(O2)  regulator  to  provide  consistent  and  precise  fractions 
of  delivered  oxygen  (Fpo:)-  At  presents  methodologies  for 
enriching  Fpo:  and.  thus,  the  fraction  of  inspired  o-x-ifgen 
(Fio:) — O2  adapters,  reservoirs,  and  accumulators — in 
home  care  ventilators  generally  provide  the  range  (up  to 
35-45%)  and  accuracy  (±5%)  required  in  the  stable  long- 
term  ventilator-dependent  patient.'  Aquetron  Medical, 
manufacturer  of  the  model  LP6  ventilator,'  recommends 
two  Oi-enrichment  methods.-  Oxygen  may  be  bled  into 
the  circuit  or,  it  may  be  entrained  into  the  air-inlet  filter  by 
means  of  an  Oi-enrichment  kit  (Fig.  I ).  However,  other  in- 
novative alternative  Oi-delivery  methods  available — O2 
adapters  with  and  without  reservoirs — may  be  just  as  ef- 
fective as  the  conventional  methods,  but  without  the  added 
cost  and  maintenance  associated  with  thcni.  This  study 
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tailed  discussion  of  the  LP6's  operation;  however,  a  sim- 
plified explanation  may  help  to  clarify  study  design  and  re- 
sults. 

A  1 10-V  power  source  was  used  in  the  study  to  prevent 
voltage  fluctuations  during  operation  even  though  ventila- 
tor power  may  originate  from  one  of  three  sources:  AC 
power,  the  internal  battery,  or  an  external  battery. 

An  electronically  controlled  mechanical  piston-pump 
assembly  delivers  a  preset  tidal  volume  (Vj)  from  0.1  to 
2.2  L.  This  volume  is  set  by  a  push-and-turn  potentiometer 
on  the  front  panel  that  sets  piston  excursion.  Vxis  adjusted 
electronically  by  a  computer  chip  that  controls  the  length 
of  the  return  stroke.  The  negative  pressure  caused  by  the 
withdraw  stroke  of  the  piston  generates  air  entrainment 
into  the  LP6  through  a  0.3  micron  inlet  filter  located  on  the 
rear  panel. - 

All  ventilator  modes  are  controlled  by  the  system's  mi- 
croprocessor. When  the  ventilator  is  in  the  assist-control 
mode  (A/C),  the  microprocessor  reads  the  switch  position 
and  related  controls  (ie,  volume,  breathing  rate,  inspiratory 
time  [t[],  and  breathing  effort)  and  initiates  the  appropriate 
action.  In  response  to  a  patient's  lung  compliance  and  re- 
sistance, the  microprocessor  computes  a  'best-guess' 
speed-control  level, when  a  volume-inspiratory  time  com- 
bination is  set.  Flow  is  set  by  volume  and  ti  while  the  exha- 
lation time  (tE)  and  the  resultant  I:E  are  determined  by  the 
rate  and  ti.  If  ti  is  set  greater  than  tE,  a  setting  error  audio- 
visual alarm  is  activated,  and  the  ventilator  operates  at  a 
defauhI:Eof  1:1. 

Evaluation  Method 


Fig.  1 .  Oxygen  administration  sites  of  the  Aequitron  Medical  LP6 
portable  volume  ventilator.  (A)  O2  adapter  at  the  air-inlet  filter  and 
(B)  O2  adapter  in-line  distal  to  the  bacteria  filter. 


was  designed  to  evaluate  various  methods  of  O2  enrich- 
ment using  the  LP6  volume  ventilator  and  to  examine  the 
effect  of  changing  various  ventilator  settings  on  Fdo:- 

Materials  and  Methods 

Ventilator  Description 

The  LP6  is  intended  for  patients  requiring  continuous 
respiratory  support  in  the  home,  hospital,  or  during  inter- 
and  intrahospital  transport.  It  is  a  microprocessor-con- 
trolled, electronically  powered  volume  ventilator  that  can 
be  time-  and  pressured-triggered  and  volume-  and  pres- 
sure-cycled. The  scope  of  this  paper  does  not  permit  a  de- 


Three  LP6  ventilators  were  professionally  serviced  ac- 
cording to  the  manufacturer's  protocol  and  specifications 
for  periodic  maintenance.  I  compared  the  mechanical  vari- 
ability among  them  to  ensure  proper  function  with  regard 
to  all  study  variables. 

The  A/C  mode  was  used  throughout  the  study,  and  the 
patient  breathing-effort  trigger  and  ventilator  alarms  were 
set  to  provide  optimal  ventilator  function  without  affecting 
study  variables.  The  ti  was  held  constant  at  2.0  s  through- 
out the  study.  The  ventilator  circuit — a  manifold  nebulizer 
set — was  connected  by  the  O2  analyzer  from  the  LP6  to  a 
lung  simulator  (compliance  0.02  L/cm  H2O.  and  resistance 
5  cm  H2O  s  L"').  The  analyzer  was  calibrated  on  100% 
O2  and  room  air. 

Ventilator  rates  of  10,  12,  and  14  cycles/min  were  com- 
bined with  0.5  and  1.0  L  Vjs.  These  rates  and  Vjs  are  nor- 
mally appropriate  for  patients  who  weigh  50-100  kg  (110 
to  220  lbs).  Baseline  Vjs,  measured  by  a  Wright 
Respirometer,  did  not  vary  more  than  ±  0.01  L. 

Using  4  methods  of  O2  supplementation  (1)  O2  bled 
into  the  circuit  (B).  (2)  O2  entrained  into  the  air-inlet  filter 
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Table  1 .      Measured  Oxygen  (%)  from  Three  Oxygen-Enrichment  Methods  using  a  0.5-L  Tidal  Volume. 


Oxygen- 

Enrichment  Method. 

Oi  Bled  into 

Circuit 

O 

Adapter 

O2  Adapt 

er  &  Reservoir 

Oi-Enrichment  Kit 

Raie(cycles/min) 

o. 

Flow  ( L/min ) 

O:  Flow  (L/min) 

O2  Flow  (L/min) 

OiFlow(I7min) 

0.5 

1.0 

2.0 

0.5 

1.0 

2.0 

0.5 

1.0 

2.0 

0.5 

1.0      2.0 

10 

27.7 

34.4 

46.7 

24.6 

26.9 

29.9 

30.3 

35.9 

40.3 

31.3 

39.1     52.6 

12 

27.0 

32.7 

42.7 

24.5 

26.7 

30.1 

29.0 

35.0 

40.0 

29.5 

36.4     47.4 

14 

26.5 

31.5 

40.0 

24.5 

26.7 

30.0 

28.1 

34.5 

39.3 

28.1 

34.4     43. 1 

Table  2.      Measured  Oxygen  (%)  from  Three  Oxygen  Enrichment  Methods  using  a  1 .0-L  Tidal  Volume. 


Oxygen-Enrichment  Methods 

Oi  Bled  into  Circuit 

0 

Adapt 

■r                           0^  Adapter  &  RescAoir 

Oi-Enrichment  Kit 

Rate  (cycles/mini 

O2 

0.5 

Flow  (L/niin) 
1.0        2.0 

0-.  Flow  (L/min)                             O^  Flow  (I7min) 
0.5        1.0       2.0                          0.5        1.0       2.0 

OiFlow(l7min) 
0.5        1.0       2.0 

10 

27.7 

33.4 

42.9 

23.3 

24.8 

26.9                        26.1 

29.0 

31.6 

25.6 

29.7     36.5 

12 

26.3 

31.5 

40.6 

23.3 

24.8 

26.9                        25.4 

28.6 

31.7 

24.7 

28.3     34.8 

14 

25.5 

30.3 

36.7 

23.2 

24.7 

26.9                        25.1 

28.1 

31.1 

24.2 

27.2     32.7 

using  an  O2  adapter  (A),  (3)  O2  entrained  into  the  air-inlet 
filter  using  an  O2  adapter  with  a  50-mL  reservoir  (AR). 
and  (4)  the  manufacturer's  O^-enrichment  kit  (EK).  0: 
flows  of  0.5,  1.0,  and  2.0  L/min  were  each  administered  at 
all  rate-Vx  combinations.  These  O2  flowrates  were  chosen 
because  they  provide  Fdo^s  within  the  range  usually  re- 
quired by  home  ventilator  patients  using  the  above  rate-Vj 
combinations.'  O2  was  supplied  by  a  calibrated  0-3  L 
Howmeter. 

During  ventilator  cycling,  O2  measurements  fluctuated 
at  peak  inspiration  and  end  exhalation  and  also  varied  from 
one  ventilator  cycle  to  another.  The  3  highest  and  lowest 
O2  measurements  measured  during  ventilator  cycling  that 
were  within  0.3%  of  each  other,  were  used  to  define  the 
average  peak-inspiration  high  and  end-exhalation  low 
Fdo:-  These  data  were  averaged  and  expressed  as  Fnoi 
range  limits  for  each  O2  flowrate-ventilator  combination. 
The  mean  Fuo;  is  the  average  of  the  high  and  low  range 
limits  for  each  O2  flowrate-ventilator  setting  combination 
for  each  ventilator.  Fno;  values  for  all  3  ventilators  were 
then  averaged  to  determine  the  mean  Foq,  values  for  each 
O2  flowratc-brcathing  rate-V  1  combination. 


Data  Analysis 

Data  were  analyzed  with  multi-way  analysis  of  variance 
and  Fisher's  post-hoc  test.  Null  hypotheses  were  rejected 
(compared  means  were  considered  significantly  different  ) 
at  p  <  0.05. 

Results 

The  mechanical  variability  of  the  ventilators  was  not 
statistically  significant  (p  =  0.9).  Tables  I  and  2  present 
Fdo:S  measured  with  the  4  Oi-enrichment  methods  evalu- 
ated at  various  ventilator  rate-Vx-02  flowrate  combina- 
tions (p  <  0.001  for  all  pairwise  comparisons).  In  these  ta- 
bles, comparisons  at  1.0  and  2.0  L/min  O2  flowrates  re- 
vealed that  the  greatest  contrast  was  between  Method  B 
and  all  other  methods.  The  differences  in  Fno;  among  these 
methods  ranged  from  3.6  to  17.7  percentage  points.  When 
A  was  compared  to  AR,  the  differences  in  Flx):  ranged 
from  2.2  to  9.2  percentage  points,  although  the  least  differ- 
ence was  found  between  the  F^o:  values  of  AR  and  B  at 
1.0  and  2.0  L/min  Oi  How — 2.2  to  8.5  percentage  points. 
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Analysis  of  the  Fdo^  ranges  for  each  ventilator  indicat- 
ed that  B  produced  the  largest  peak-inspiration  and  end- 
exhalation  Fdo:  fluctuations  over  all  rate-Vj-Oi  combina- 
tions. The  largest  range  of  Fdo:  was  provided  by  EK  (22- 
53%).  A  produced  the  smallest  Fdo:  range  (23-30%)  with 
the  least  fluctuation  over  all  settings  combinations  (p  < 
0.001).  AR  provided  FdojS  that  were  similarto  those  of  the 
B  (26-40%)  but  without  the  high  Fdo;  fluctuations  associ- 
ated with  B. 

As  the  Vx  was  increased  from  0.5  to  1.0  L.  the  Fdo;  de- 
creased at  all  ventilator  rates,  regardless  of  the  02-enrich- 
ment  method.  Figure  2  shows  Fdo:S  measured  during  Wj 
comparisons  of  the  4  O:  enrichment  methods  (  p  <  0.005 
for  all  pair  wise  comparisons).  The  largest  Fdo:  difference 
between  Vj  comparisons  was  observed  with  EK  (-13  per- 
centage points)  followed  by  AR  (-8.3),  A  (-3.1),  and  B 
(-3.0). 

As  the  ventilator  rates  increased,  Fdo:  values  decreased 
for  both  Vxs  and  over  all  Oi  flowrates  with  B  and  AR. 
However,  Fdo:  values  remained  within  0.2%  of  each  other 
when  A  was  used. 


EK  provided  the  highest  Fdo:  of  ^H  the  methods  evalu- 
ated at  each  rate-Vx-02  flowrate  combination  except 
Method  B  at  a  1 .0-L  Vx. 

Discussion 

In  the  United  States,  increasing  numbers  of  patients  re- 
quiring chronic  ventilatory  support  are  residing  at  home.'' 
However,  patients  with  severe  pulmonai^  disease  who  re- 
quire ventilatory  support  are  usually  more  difficult  to  man- 
age at  home  than  those  who  require  ventilation  because  of 
neuromuscular  disease  due  to  the  requirement  for  adjust- 
ments in  ventilation  and  Fdo:  during  acute  exacerbations  of 
their  pulmonary  disease.'  The  ability  to  accommodate  the 
needs  of  such  patients  may  reduce  the  necessity  for  hospital- 
ization. While  most  home-care  portable  ventilators  provide 
the  range  of  Fdo:  required  for  the  stable  patient,  the  Oi-de- 
livery  method  may  need  to  be  changed  to  accommodate 
acutely  ill  patients  requiring  a  higher  and  more  precise  Fdo:- 

This  study  has  shown  that  the  Fdo:  range  may  vary 
from  one  method  of  O:  delivery  to  another.  When  Method 
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Fig.  2.  IVIean  measured  oxygen  (%  +  SD)  of  4  Oj-enrichment  metiiods  at  0.5-L  (blacl<  bars)  and  1 .0-L  (white  bars)  tidal  volumes  (Vjs).  n  =  9 
for  each  O2  flowrate  and  Vj  combination,  (p  <  0.005  for  all  pairwise  comparisons).  A  =  adapter  only,  B  =  ©2  bled  into  the  circuit,  AR  =  Adapter 
with  a  50-mL  reservoir,  and  EK  =  the  manufacturer's  Op-enrichment  kit. 
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A  was  used,  Fdo:  increased  only  4.5  percentage  points 
witii  a  0.5  L  Vx  and  3.6  percentage  points  with  a  1 .0  L  Vt 
as  O2  flowrate  increased  from  0.5  L/min  to  2.0  L/min. 
However,  when  O2  was  bled  into  the  circuit,  the  Fdo; 
changed  as  much  as  16  percentage  points.  When  the  need 
for  higher  Fdo:S  arises,  the  choice  of  02-enrichment 
method  is  clear. 

Difficulty  in  maintaining  a  consistent  Fdo:  at  a  given 
ventilator  setting  using  Method  B  was  evidenced  by  the 
Huctuation  of  Fdo:  at  peak  inspiration  and  end  exhalation, 
especially  at  higher  O2  tlowrates.  The  increased  O2  vol- 
ume in  the  circuit  (functionally  a  volume  reservoir)  may  be 
inadequately  mixed  with  the  room  air  entrained  by  the 
ventilator  as  it  cycles,  resulting  in  the  O2  fluctuations  and 
inconsistent  Fdo:^- 

Whereas  baseline  Vjs  did  not  vary  with  the  O2 
tlowrates  with  Methods  A  and  AR,  the  extra  O2  volume 
bled  into  the  circuit  resulted  in  a  25%  increase  in  the  Vx  at 
0.5  L  and  a  1 1 7r  increase  at  a  1 .0-L  Vx.  Also  noted  was  a 
1-2  cm  H2O  [0.098  kPa-0.196  kPa]  increase  in  peak-inspi- 
ratory  pressure  when  1.0  and  2.0  L/min  O2  flowrates  were 
bled  into  the  circuit.  Hanhan  and  associates''  reported  in- 
creases in  minute  ventilation,  peak-inspiratory  pressure, 
and  positive  end-expiratory  pressure  with  the  additional 
flow  generated  by  in-line  nebulization.  They  concluded 
that  tidal  volume  can  become  excessive  resulting  in  com- 
plications and  inust  be  continuously  monitored.  Whereas 
fluctuations  in  volume  and  pressure  may  be  well  tolerated 
by  some  patients,  they  may  place  other  patients  at  risk  for 
serious  complications.'' **  Again,  the  choice  of  02-enrich- 
ment method  may  be  critical  for  certain  patients  with  pul- 
monary disease  who  are  at  risk  for  complications. 

To  address  need  for  a  high  and  consistent  Fpo:  and 
avoid  the  expense  of  EK  (  approximately  $89),  a  50-mL 
section  of  corrugated  tubing  was  added  to  the  air-inlet 
adapter  as  a  reservoir — AR.  The  increase  in  Fdo:  ob- 
served with  this  method  may  have  been  due  to  the  extra  O2 
volume  held  in  the  tubing.  Using  AR  and  a  0.5-L  Vx,  the 
Fdo;  measurements  were  greater  than  the  Fdo:  measure- 
ments taken  at  a  1.0-L  Vx.  This  is  likely  due  to  the  de- 
creased 02-air  ratio  and  the  increased  room-air  volume  en- 
trained into  the  inlet  filter  when  the  1.0-L  Vx  was  set. 
Fdo;S  achieved  using  EK  and  AR  were  similar  except  at 
the  2  L/min  O2  flowrate  where  the  difference  was  7.8  per- 
centage points  with  the  0.5  L  Vx  and  3. 1  percentage  points 
with  the  1 .0  L  Vx.  In  this  case,  EK  produced  the  higher 

The  patient  circuit,  acting  as  an  enclosed  reservoir, 
should  provide  the  highest  Fdo,  values  of  all  3  methods. 
Although  the  Fdo,  values  of  Method  B  with  a  l.O-L  Vx 
(ie,  O2  flowrates  of  0.5  and  1.0  L/min  over  all  breathing 
rates)  were  higher  than  the  Fdo:  values  of  AR,  this  elfect 
was  not  observed  when  a  ().5-L  V  1  was  set.  In  an  allempi 


to  explain  these  observations,  I  connected  a  pressure 
manometer  to  the  O2  supply  tubing  and  observed  a  2-3  cm 
H2O  pressure  deflection  during  the  ventilator  cycle  at  both 
0.5  and  1.0  L/min  O2  tlowrates.  Based  on  these  data,  1 
speculate  that  the  gas  velocity  during  inspiration  may  in- 
hibit the  "bleed  rate"  of  O2  flow  into  the  circuit,  causing  an 
intermittent  decrease  in  Fdoi-  However,  the  exact  cause  of 
this  phenomenon  is  not  known. 

Conclusion 

The  available  literature  on  the  evaluation  of  02-enrich- 
ment methods  on  portable  ventilators  is  limited.  For  stable 
patients,  where  the  need  for  high  and  precise  Fdo:S  may  be 
limited,''  the  O2  adapter  with  a  reservoir  tube  placed  at  the 
air-inlet  filter  may  be  an  inexpensive  alternative  to  the 
manufacturer's  02-enrichment  kit.  This  method  provided 
better  02-air  mixing  and  a  more  stable  Fdq,  range  with  the 
least  amount  of  O2  fluctuations  during  ventilator  cycling 
without  increasing  minute  ventilation  or  peak-inspiratory 
pressure. 

Limitations  to  the  O2  adapter  method  are  apparent  and 
include  the  need  for  a  high  and  precise  Fdq,  during  periods 
of  acute  respiratory  illness.  While  both  EK  and  AR  pro- 
vide high  and  stable  Fdo:S,  AR  is  less  expensive,  and  may 
be  more  adaptable  in  certain  circumstances  (eg,  narrow 
wheelchairs  and  shopping  carts). 

Although  B  provided  high  Fdo:^,  this  method  increased 
Vxs  and  pressures,  exhibited  greater  Fdq:  vaination  during 
ventilator  cycling,  and  therefore,  cannot  be  recommended.' 

Regardless  of  the  02-enrichment  method  used,  inter- 
mittent O2  and  minute  ventilation  monitoring  is  essential 
during  supplemental  O2  administration  and  following  ad- 
justments of  the  mechanical  ventilator. 
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Oi  Enrichment  with  a  Portable  Ventilator 


Ventilator  Circuit: 

Manifold  Nehuli/er  Set.  Seamless  Professional  Medical  Products 
Ocalu  FL 
Airway  Pressure  (iauge: 

Diemolding  Healthcare  Division  (DHD),  Canastota  NY 
Statistical  Analysis  Software: 

Stastical  Analysis  System  v. 6  1992.  SAS  Institute.  Cary  NC 
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RCPs  and  Health-Care  Reform: 
Demonstrating  Value,  Creating  Opportunity 


Kevin  Shrake  MA  RRT 


Introduction 

In  this  paper.  I  address  the  importance  of  demonstrating 
value  and  creating  opportunity — to  employers  or  prospec- 
tive employers  and.  increasingly,  to  consultants  and  regu- 
latory agencies. 

Each  of  us  must  be  smart;  each  must  plan;  each  must 
observe;  each  must  predict  and  act.  We  are  truly  at  a  cross- 
roads in  health  care  in  America.  Change  is  occurring  at  a 
rapid  pace  as  it  always  has  in  health  care,  but  we  are  likely 
to  see  15  years  of  change  in  the  next  18  months.  If  you  are 
one  of  those  individuals  who  has  to  be  dragged  kicking  and 
screaming  through  the  change  process,  even  if  the  change 
is  moving  the  coffee  pot  from  one  side  of  the  room  to  the 
other,  the  next  few  years  may  be  a  very  distressing  period 
for  you.  However,  if  you  are  flexible,  have  an  open  mind, 
and  are  willing  to  be  a  change  agent  in  working  through 
the  issues  facing  health  care,  the  future  can  be  very  bright. 

Not  since  1964.  when  the  Medicare-Medicaid  program 
was  developed,  has  there  been  so  much  attention  focused 
on  health  care.  I  have  never,  in  my  entire  career,  been  more 
excited  about  preparing  a  paper  and  lecture  than  I  have 
been  about  this  one.  As  I  thought  about  the  reasons  for 
that.  I  decided  that  the  excitement  stemmed  from  the  op- 
portunity to  provide  some  advice,  some  guidance,  and  a 
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positive  outlook  during  one  of  the  most  volatile  periods  in 
the  history  of  the  American  health-care  industry.  We  truly 
do  need  to  learn  how  to  deinonstrate  value  and  create  op- 
portunity. To  do  that,  we  must  have  a  good  understanding 
of  today's  health-care  system  as  a  basis  for  making  predic- 
tions for  the  future.  I  present  here  a  number  of  predictions 
based  on  what  I  have  seen,  and  read,  and  heard. 

Some  Predictions 

Cost  of  Health  Care 

Health-care  costs  will  increase  approximately  8-10%  as 
the  uninsured  becoine  insured.'  From  30  to  40  million 
Americans  do  not  have  health  insurance  in  our  country.' 
Many  more  citizens  are  underinsured.  To  change  those 
statistics,  we  are  going  to  have  to  pay — whether  that 
change  be  incremental  or  wide-sweeping.  We  must  decide 
whether  we  are  going  to  allow  our  health-care  system  to 
continue  to  refuse  to  cover  pre-existing  conditions.  That 
change  is  going  to  cost  us  a  lot  of  money.  I  have  a  friend 
who  had  a  severe  heart  problem  and  gastrointestinal  bleed- 
ing that  made  multiple  surgeries  necessary,  this  past  year. 
Unfortunately,  he  was  between  jobs  when  that  happened. 
Although  the  insurance  canier  from  his  previous  job  cov- 
ered those  illnesses,  he  now  has  a  rider  on  his  insurance 
policies  that  lists  heart  disease  and  gastrointestinal  disease 
as  pre-existing  conditions.  If  any  of  those  problems  recurs, 
he  will  have  some  really  severe  financial  problems.  That  is 
a  big  issue  in  our  country. 

Insurance  companies  'cherry-pick"  (ie.  they  pick  out  the 
healthiest  individuals  in  a  community  and  insure  them). 
This  is  a  problem  with  our  system  that  is  going  to  cost  a  lot 
of  money  to  fix.  The  'bottom  line'  is  that  those  individuals 
(like  many  of  us  in  this  room)  who  have  good  health-care 
iiisiiiaiice  now.  ate  likely  to  contituie  to  have  it.  bill  the  op- 
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tions  will  change  a  bit,  and  coverage  will  become  much 
more  expensive.  Those  individuals  who  do  not  currently 
have  health-care  insurance  are  going  to  be  the  big  winners 
in  this  whole  process. 

Health-Care  Premiums 

Health-care  premiums  will  rise  only  3-4%,'  within  a 
health-care  market  experiencing  8-10%  overall  inflation.  I 
believe  that  the  main  reason  for  the  small  rise  in  premiums 
is  competition  and  managed  care — a  fact  already  being 
demonstrated  around  the  country  in  various  managed  care 
markets.  The  national  average  indemnity  monthly  premi- 
um for  health-care  costs  is  around  $145.  The  center  bar  of 
the  graph  (Fig.  1)  is  a  national  HMO  (health  maintenance 
organization)  average  of  $132  (personal  communication. 
The  Advisory  Board,  The  Watergate,  600  New  Hampshire 
Ave  NW,  Washington  DC  20037,  1994).  So,  HMOs,  the 
so-called  competition  routine,  are  helpful  in  reducing  over- 
all costs.  The  third  bar  of  the  graph  illustrates  a  mature 
HMO  market,  such  as  California  or  the  Minneapolis  area. 
The  average  monthly  cost  is  even  less  for  individuals  par- 
ticipating in  those  markets.  So,  managed  care  has  been 
shown  to  be  an  effective  way  to  reduce  overall  cost. 

Changing  Physician  Role 

Physicians  will  join  groups  and  work  for  salaries.  We  are 
seeing  this  happen  already,  and  the  trend  will  continue.  They 
will  integrate  (ie,  form  alliances  with  other  physician 
groups,  hospitals,  and  insurance  companies).  The  impor- 
tance of  specialists  will  decrease  and  the  importance  of  pri- 
mary-care physicians  will  increase.  Physician  salaries  will 
decrease.  Some  of  you  have  heard  me  say  that  with  physi- 


cians" salaries  declining  and  nurses'  salaries  increasing,  by 
the  Year  2000,  doctors  will  be  marrying  nurses  for  their 
money.  The  cover  stories  of  modem  health-care  publica- 
tions illustrate  this  changing  physician  role — "Doctors' 
Orders  Integrate:  Physicians  Maneuvering  To  Secure  a  Key 
Role  in  Systems  Expected  To  Dominate  Under  Reform"- 
and  "The  Systematic  Approach;  Physician-Hospital  Collab- 
orations Increase — Work  to  Capture  Managed  Care 
Contracts."^  This  type  of  information  about  integration 
floods  the  health-care  literature.  Doctors  have  one  of  three 
choices  in  terms  of  their  overall  income  in  the  next  few 
months.  One  is  to  make  less  and  work  the  same.  Another  is 
to  make  the  same  and  work  harder.  A  third  is  to  take  ancil- 
lary businesses  away  from  hospitals  and  operate  their  own 
laboratories,  x-ray  units,  and  so  on,  to  gain  some  profits  in 
that  fashion.  The  third  option  has  some  pitfalls  because  of 
legislation  that  prohibits  physicians  from  referring  patients 
to  their  own  ancillary  facilities,  such  as  laboratories. 

The  Government's  Role 

The  government  will  initiate  reform,  but  it  will  use 
HMOs  to  restructure.  Now.  we  note  that  the  Federal  gov- 
ernment has  initiated  reform  by  not  initiating  reform.  That 
is  a  bit  of  irony  because  we  are  seeing  all  of  these  changes 
on  the  state  and  local  level,  but  it  appears  that  we  will  not 
see  any  major  Federal  government  reform — certainly  not 
in  the  next  couple  of  years.  It  seems  likely,  because  of  the 
sweeping  victory  of  the  Republican  Party  across  the  na- 
tion, that  any  change  that  occurs  will  be  incremental 
change.  So,  the  Federal  government  just  'got  the  ball 
rolling,'  and  now  all  of  these  initiatives  continue  to  devel- 
op on  the  state  and  local  level. 

Managed  Care  Alternatives 


National  Indemnity  National  HMO  Calitornia  HMO 


Fig.  1 .  Average  health-care  premiums  in  three  different  markets  in 
1994  (Personal  communication.  The  Advisory  Board,  The 
Watergate,  600  New  Hampshire  Ave  NW,  Washington  DC  20037, 
1994). 


Only  10-15  of  the  nation's  largest  insurance  companies 
will  thrive  on  managed  care.  Not  every  little  'Mom  and  Pop' 
insurance  shop  is  going  to  survive  the  changes  that  occur. 
One  example  of  something  that  is  already  happening  in  our 
industry  is  provided  by  Delta  Airlines  (personal  communica- 
tion. The  Advisory  Board,  The  Watergate,  600  New 
Hampshire  Ave  NW,  Washington  DC  20037,  1994).  They 
insure  200,000  employees  and  channel  those  with  suspected 
cardiac  problems  (representing  $10  million  in  cardiac  rev- 
enue) to  6  preferred  provider  centers.  They  have  planes,  they 
have  pilots,  and  they  have  einployees  with  heai1  disease,  and 
they  can  fly  them  anywhere  in  the  country.  Perhaps,  the  com- 
munication went  something  like  this,  "We  are  going  to  select 
some  centers  and  direct  patients  to  those  centers.  We  are 
going  to  provide  100%  coverage  plus  transportation  and 
lodging — if  you  stay  within  our  system.  If  you  go  outside  the 
system,  we  are  going  to  provide  80%  coverage" — certainly  a 
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financial  incentive  when  a  bill  can  total  $40-60,000.  Delta's 
headquarters  is  in  Cincinnati,  but  I  do  not  believe  that  the 
Cincinnati  hospitals  believed  that  Delta  was  going  to  be  as 
aggressive  as  it  turned  out.  Delta  contracted  with  the 
Cleveland  Clinic  to  provide  that  care  in  the  state  of  Ohio.  So, 
people  who  live  in  Cincinnati,  are  being  shipped  to 
Cleveland  for  their  surgery.  This  is  only  one  example  of  a 
steering  mechanism  that  we  are  seeing  develop  across  the 
country.  HCFA  (Health  Care  Financing  Administration)  has 
some  of  its  own  initiatives.  HCFA  has  a  demonstration  pro- 
ject for  bypass  surgery  that  has  been  going  on  for  several 
years  now,  in  which  they  have  7  centers  throughout  the  coun- 
try offering  packaged  pricing  for  cardiac  surgery  (personal 
communication,  LBA  Consulting  Inc,  6300  S  Syracuse  Way, 
Suite  630,  Englewood  CO  801 11,  1994).  This  pricing  ranges 
from  about  $25,(X)0  up  to  $35,000.  So,  lower  cost  does  not 
always  mean  low  quality.  These  centers  have  had  a  large  vol- 
ume of  business  directed  to  them,  and  they  have  very  good 
quality  at  low  co.st.  The  government  has  been  impressed  with 
that  demonstration  project  and  will  likely  try  to  expand  that 
initiative.  The  government  has  not  shown  an  interest  in  try- 
ing to  shut  down  programs.  What  they  do,  however,  is  to  set 
criteria.  The  program  must  meet  a  certain  quality  standard,  a 
certain  volume  standard,  and  a  certain  cost  standard.  If  the 
program  can  meet  those  standards,  then  it  can  participate. 
The  results  of  that  demonstration  project  are  going  to  cause 
some  problems  for  some  open  heart  centers  around  the  coun- 
try, particularly  in  those  areas  where  there  is  a  heavy  concen- 
tration of  centers. 

Response  of  the  Health-Care  Industry 

The  health-care  field  will  vigorously  oppose  the  single- 
payer  system.  I  do  not  think  the  country  is  ready  for  this 
yet — this  level  of  government  intervention.  The  recent  elec- 
tions show  not  only  that  we  are  not  ready  for  a  single-payer 
system  but  also  that  we  are  not  ready  for  total  health-care  re- 
form and  the  associated  dollar  ramifications.  Such  a  system 
is  too  costly  and  too  restrictive,  and  the  waiting  times  are  not 
acceptable  to  the  American  public.  The  Canadian  system  is 
often  used  as  a  model,  but  a  recent  article  "Double-Digit 
Jumps  in  Costs,  Budget  Woes  Make  Highly  Acclaimed 
System  a  Questionable  Role  Model,"  about  the  Canadian 
system  raised  doubts  as  to  its  desirability."*  So,  there  are  prob- 
lems with  Canada's  'model'  single-payer  system. 

Hospitals  will  'down-size'  or  close  and  middle  manage- 
ment and  executive  positions  will  be  lost.  This  is  already 
happening — has  been  happening  for  several  years  as  many 
of  you  arc  well  aware.  My  own  facility  had  63.5  beds  in  1988; 
in  1994  there  arc  530.  In  1997,  we  are  projected  to  become  a 
450-bed  hospital.  Certainly  some  down-sizing,  some  cutting, 
and  some  restructuring  is  occurring  everywhere,  even  in  the 
sleepy  Midwest. 


Therapists   Pharr 


Fig.  2.  Reductions  in  the  health-care  work  force  during  1993. 
(Adapted  from  Reference  5,  with  permission.) 


Figure  2  shows  that  41%  of  tho.se  individuals  being  cut 
are  nonexempt  employees.-""  These  are  lower-level  employ- 
ees, service-type  employees  in  food  and  environmental  ser- 
vices. Of  those  being  cut,  32%  are  middle  managers.  So,  cer- 
tainly, those  of  us  who  are  in  middle  management  positions 
have  felt  the  effects  of  some  of  these  changes.  Nurses  com- 
prise 20%.  That  might  surprise  some  of  you.  There  is  an 
overabundance  of  nurses  in  some  areas  of  the  country,  and 
some  of  the  positions  being  deleted  are  nursing  positions.  So, 
certainly,  there  will  be  a  lot  of  cuts,  but  the  good  news  is  that 
there  is  always  going  to  be  work  for  motivated,  well-trained 
individuals — a  major  theme  pemieating  this  paper.  The  pop- 
ulation is  aging  and  a  large  number  of  people  with  cardiopul- 
monary disease  will  need  care.  We  must  figure  out  how  to 
position  ourselves  to  secure  our  future.  It  is  certainly  chaotic 
at  the  moment.  Over  time,  40  million  Americans  will  receive 
some  type  of  universal  coverage,  but  I  believe  that  must  hap- 
pen over  time.  We  must  find  a  way  to  provide  that  care  with- 
out devastating  our  national  economy.  There  will  be  fewer 
choices  of  hospitals  and  physicians  under  the  managed-care 
system.  There  will  be  a  networking,  consolidation,  and  re- 
structuring epidemic.  These  are  wonderful  times  for  consul- 
tants. They  have  much  work  to  do,  and  they  are  being  paid  a 
large  amount  of  money  to  assess  some  of  these  restructuring 
situations.  We  hope  that  change  strategies  will  stabilize  o\er 
time,  but  right  now  the  uncertainty  and  the  mixed  incentives 
present  many  challenges. 

We  are  still  doing  a  great  deal  of  cost  shifting  because  of 
Medicare.  There  are  simply  not  enough  dollars  in  the 
Medicare  system  to  adequately  fund  the  care  that  we  are  pro- 
viding to  that  population  of  people.  So,  an  important  fraction 
of  our  health-care  costs  is  being  shifted  from  the  Medicare 
side  to  the  private  sector,  but  the  private  sector  is  shrinking 
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and  that  is  a  problem.  Prices  and  costs  are  coming  down  on 
that  side,  and  there  is  less  opportunity  to  shift.  We  do  what 
we  do  in  any  industry  because  of  the  existing  incentives.  We 
always  have,  and  1  guess  that  we  always  will.  I  have  been  in 
this  field  since  the  early  70s,  so  I  have  been  through  several 
generations  of  incentives  for  what  we  do.  In  the  golden  years 
of  the  1970s,  we  did  as  many  things  to  people  as  we  possibly 
could  because  the  more  that  we  did,  the  more  we  were  reim- 
bursed. That  was  the  era  of  intemiittent  positive-pressure 
breathing  (IPPB).  We  gave  IPPB  for  everything.  We  each 
did  700  IPPB  treatments  before  breakfast.  We  had  to  bring 
the  cardiac  anests  down  to  the  department  so  that  we  could 
put  the  resuscitator  bag  between  our  knees  and  squeeze  it 
while  we  were  scrubbing  equipment.  It  was  a  very  busy  time. 
Then  the  1980s  came  along,  and  in  the  early  80s  the  DRG 
(diagnosis-related  groups)  system  came  into  play,  and  we 
began  these  in-and-out  strategies — Let's  bring  the  people  in. 
let's  get  'em  out.  let's  get  "em  sick,  and  let's  bring  'em  back. 
It  is  a  good  strategy.  Then  came  the  90s.  with  managed  com- 
petition coming  to  the  fore.  We  are  seeing  the  effects  and 
changes  from  that.  The  Year  2000  will  likely  see  capita- 
tion— a  single-payment  per  year  to  take  care  of  all  the  health- 
care needs  of  a  particular  population.  We  are  seeing  capita- 
tion throughout  the  country  already,  but  it  is  likely  to  be  an 
all-pervasive  process  by  the  Year  2000.  You  can  recapitulate 
these  changes,  particularly  the  shrinking  time  frame  in  which 
care  is  delivered,  just  by  talking  to  a  surgeon.  A  surgeon  in- 
terviewing a  patient  in  the  70s  and  the  80s  and  the  90s. 
sounded  something  like  this:  In  the  70s  it  would  have  been, 
"Mr  Jones,  have  you  had  anything  to  eat  in  the  last  24  hours? 
We  need  to  do  surgeiy  on  you."  In  the  1980s  it  was,  "Mr 
Jones,  have  you  had  anything  to  eat  in  the  last  8  hours'?  We 
need  to  do  surgery  on  you."  In  the  1990s  it  has  been,  "Mr 
Jones,  do  you  have  any  food  in  your  mouth  right  now?" 

Management  Fads 

Management  fads  like  Centers  of  Excellence  and  Primary 
Nursing  will  not  survive  reform.  These  fads  have  been  sim- 
ply fads.  As  the  incentives  change,  we  must  develop  systems 
that  fit  those  incentives,  and  many  of  the  fads  just  do  not. 
Hospital  care  will  be  administered  by  a  new  class  of  'clinical 
executives.'  Now,  I  saw  that  term  in  a  health-care  journal,' 
and  I  really  like  it  because  I  think  that  it  describes  many  of 
you  in  the  audience.  I  believe  that  the  combination  of  clinical 
and  executive  skills  that  many  of  you  have  will  be  useful  and 
will  allow  you  to  make  a  position  for  yourself  in  health  care. 

The  Face  of  Health-Care  Reform 

So,  what  will  be  the  nature  of  health-care  reform?  It  is 
likely  to  be  just  another  giant  HMO.  Results  of  a  survey 
published  in  Modern  Health  Care  "  show  that  HMOs  and 


PPOs  are  healthy  and  well  prepared  to  play  starring  roles 
in  reform.  The  revenues  in  1992  compared  to  91  were  up 
12%  and  up  170%  from  1988.  HMO  enrollment  was  up 
15%  from  91,  75%  from  1988.  So,  HMOs  and  PPOs  are 
poised  and  "ready  to  go"  in  terms  of  health-care  reform.  By 
1996,  40-70%  of  patients  in  most  health-care  markets  will 
be  capitated.  That  means  they  are  capped  or  have  a  fixed 
cost  per  person.  The  tricky  part  is  predicting  how  fast  capi- 
tation will  occur  in  your  area  because  you  should  not 
"shoot  yourself  in  the  foot"  by  developing  many  programs 
revolving  around  the  capitation  model  when  you  are  still 
being  reimbursed  by  DRG  and  private  insurance  models. 
So,  that  is  the  tricky  part. 

There  is  no  compromise  reform  plan  now  that  we  have 
had  the  elections.  So,  it  is  definite  that  there  will  be  no 
government  alliances.  I  believe  that  there  will  be  a  less  ag- 
gressive phase-in  period  for  any  change  that  does  occur. 
However,  I  think  it  is  very  unlikely  that  we  will  see  any 
major  change — at  least  in  the  next  2  years.  The  changes 
will  occur  at  the  local  and  state  level  and  will  involve  man- 
aged care  plus  capitation  plus  competition.  So,  what  we 
are  seeing  is  a  new  set  of  incentives  being  developed.  We 
have  to  unlock  the  creativity  of  physicians.  Physicians  still 
control  80%  of  the  costs  that  are  generated  in  hospitals, 
just  because  of  the  power  of  the  pen.  With  such  things  as 
respiratory  care  protocols  and  other  physician-assisting 
initiatives,  we,  as  respiratory  care  practitioners,  can  have  a 
role  in  reducing  some  of  that  cost,  as  well. 

Utilization  control  is  the  essence  of  cost  control.  Under 
capitation,  one  wants  to  increase  the  number  of  capitated 
enrollees — to  spread  out  the  cost  of  the  program  over  as 
many  people  as  possible  because  there  will  be  individuals 
who  are  going  to  require  more  than  the  average  amount  of 
care.  So,  what  we  are  seeing  is  the  transformation  of  the 
American  health-care  system.  The  fundamental  structures 
of  this  system  will  be  fully  integrated  and  known  as  seam- 
less care,  or  hospitals  without  walls.  Also,  it  has  been  said 
that  by  the  Year  2000,  ambulatory  care  will  generate  50% 
of  hospital  revenue.'  So,  if  you  expect  during  the  next  few 
years  to  continue  to  do  the  same  things  that  you  are  doing 
now  within  the  four  walls  of  the  hospital,  you  may  be  very 
disappointed. 

Trends  in  Medicine 

In  addition  to  these  trends  in  health  care,  there  are  some 
trends  in  medicine  itself  that  I  think  are  important  to  note. 
A  British  magazine  called  The  Economist  published  the  re- 
sults of  a  survey  on  the  future  of  medicine,  in  March 
1994,'  peering  into  the  Year  2010.  One  of  the  widely  held 
perceptions  was  that  health  care  is  going  to  become  part  of 
the  "information  highway."  Information  is  an  integral  part 
of  our  society,  and  if  we  are  not  looped  into  it,  as  health- 
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care  practitioners,  we  will  be  left  behind.  That  means  that 
we  need  to  develop  clinical  databases;  we  need  to  develop 
electronic  charting  mechanisms — anything  that  will  tie  in- 
formation to  all  of  the  integrated  parts  of  our  system  is 
going  to  become  important. 

Surgery  will  be  less  intrusive,  less  painful,  and  safer. 
We  already  have  some  surgical  techniques  worked  out  for 
ablation  surgery  that  can  be  done  with  ultrasound  waves 
without  even  penetrating  the  skin.  We  can  do  some  com- 
puter-assisted surgeries,  and  there  is  a  pilot  project  under- 
way with  a  device  called  the  Robo-Doc.^  The  device  is 
used  during  orthopedic  surgery  to  drill  a  hole — a  very  fine, 
precise  hole —  into  the  femur  to  facilitate  the  placement  of 
an  artificial  hip.  It  has  been  found  that  the  Robo-Doc  can 
actually  drill  the  hole  much  more  consistently  and  more 
precisely  than  a  human  being  can.  So,  technology  interacts 
with  the  human  aspects  of  medical  care. 

Biotechnology  will  change  drugs  from  palliatives  to 
full  scale  cures.  We  can  already  produce  insulin  genetical- 
ly— clone  the  gene,  put  it  in  bacteria,  and  allow  the  bacte- 
ria to  produce  insulin. 

One  half  of  health-care  expenditures,  by  the  Year  2000, 
will  be  taken  up  by  the  65  and  older  population,^  so  we 
must  manage  end-of-life  care.  My  Medical  Director,  a  pul- 
monologist,  is  very  interested  in  this.  He  has  shown  me 
statistics  about  the  percentage  of  health-care  dollars  ex- 
pended in  the  last  6  months  of  life  and  has  pointed  out  how 
we  need  to  have  more  advanced  directives  and  how  we 
need  to  manage  that  last  6  months  of  care.  I  told  him  that  I 
agreed  with  him  totally,  but  if  I  get  sick  and  he  is  caring  for 
me,  I  really  want  him  to  be  accurate  when  he  identifies  my 
last  6  months  of  life. 

Genetic  engineering  will  assist  in  the  elimination  of 
some  diseases — perhaps,  cystic  fibrosis  is  a  candidate  for 
the  application  of  this  technology.  In  1993,  the  first  map  of 
the  human  genome  was  developed — a  step  toward  chro- 
mosome manipulation  and  the  beginning  of  some  very  ex- 
citing aspects  of  genetic  engineering  that  will  affect  the 
health-care  industry. 

Demonstrating  Value  and  Creating  Opportunity 

Avoiding  the  'Sillies' 

So,  we  are  respiratory  care  practitioners,  and  we  need  to 
know  about  health-care  reform  and  how  to  demonstrate 
value  and  create  opportunity.  Sometimes  we  are  our  own 
worst  enemy.  People  sometimes  behave  stupidly. 
Respiratory  care  practitioners  are  not  different.  Even 
Forrest  Gump  was  smart  enough  to  know  that  stupid  is  as 
stupid  does.  There  are  no  really  stupid  people,  but  some- 
times we  behave  inappropriately  and  not  in  our  own  best 
interest.  This  is  a  hard  thing  lo  fight  because  we  are  human 


beings,  and  we  deal  with  other  human  beings.  It  is  hard  not 
to  act  silly  sometimes  when  people  are  asking  you  silly 
questions  and  doing  silly  things  around  you.  It  is  my  con- 
tention that  life  would  be  easier  if  silly  people  wore  a 
sign — then  we  would  not  have  to  depend  on  them.  We 
could  easily  identify  the  silly  people  and  realize  that  they 
were  not  going  to  act  in  their  own  best  interest.  They  may 
ask  silly  questions.  For  example,  you  have  pulled  to  the 
side  of  the  road  because  of  a  flat  tire.  You  have  taken  the 
jack  and  the  spare  from  the  trunk  of  the  car  when  some- 
body comes  by  and  says,  "Do  you  have  a  flat  tire?"  I  have 
a  strong  compulsion  to  say,  "No,  actually  I  was  driving 
down  the  road,  and  the  other  three  just  swelled  up  on  me!" 
Or  perhaps  you  are  moving — carrying  boxes  and  furniture 
out  to  the  truck.  A  neighbor  walks  by  and  says,  "Are  you 
moving?"  You  want  to  say,  "No,  actually  every  few  weeks 
we  box  up  all  our  stuff  just  to  see  how  many  boxes  it  will 
take."  Parents  are  the  worst  at  this.  We  as  parents  say  silly 
things  all  the  time.  My  parents  said  silly  things  to  me.  One 
time  I  was  misbehaving  a  little  bit.  My  dad  looked  at  me, 
pointed  his  finger,  and  said,  "You  go  to  your  room  until 
you  learn  how  to  act."  So,  I  was  up  there  for  a  while,  and  I 
came  down,  and  I  said,  "Dad,  I  think  I  know  how  to  act 
now."  He  says,  "Well  good.  It"s  about  time."  I  looked  at 
him  and  I  said,  in  a  dramatic  Shakespearean  voice  "To  be 
or  not  to  be  ..."  He  said  ,  "You  watch  your  mouth."  And,  I 
replied  with  a  bit  of  adolescent  insolence  "I  can't  watch 
my  mouth!  You  watch  my  mouth,  and  I'll  watch  your 
mouth!"  Of  course,  he  responded  "Go  to  your  room  till 
you  know  how  to  act!"  Now  what  did  we  accomplish  with 
all  that  silliness? 

Respiratory  care  practitioners  may  say,  "1  don't  want  to 
learn  to  do  home  care.  It's  more  work  for  me."  1  just  want  to 
say,  "Here's  your  'I'm  Silly'  sign!  Wear  it.  We  don't  want 
to  have  to  depend  on  you."  You  must  be  smart.  Strangely 
enough,  this  is  the  past  that  someone  in  the  future  is  longing 
to  go  back  to,  and  we  need  to  keep  that  in  mind.  These  are 
the  good  old  days.  They  have  always  been  the  good  old 
days,  but  we  have  to  be  futuristic.  Panic  is  unnecessary  at 
this  point  and  is  always  counteiproductive:  however,  com- 
placency is  deadly.  There  are  always  going  to  be  sick  peo- 
ple, so  why  worry  about  what  we  do  in  health  care,  right? 
Well,  look  at  all  the  changes  that  have  occurred  in  just 
bronchodilator  care  in  the  last  year — the  new  drugs  that 
have  developed,  the  longer  duration  of  action.  What  hap- 
pens when  we  perfect  a  drug  that  has  a  24-hour  or  48-hour 
duration  of  action  for  bronchodilation?  How  many  small- 
volume  nebulizer  treatments  will  we  do  in  hospitals  then? 
How  many  FTEs  (full-time  equivalents)  are  associated  with 
that  work  right  now?  Do  we  need  to  be  thinking  about  that? 
I  think  so!  In  Europe,  there  is  a  drug  called  Combi-Vent,  a 
combination  of  ipratropium  bromide  and  albuterol,  that 
seems  to  be  working  i.|uite  well.^  ll  has  not  been  approved 
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for  use  in  the  U.S.,  yet.  But  you  say,  "Kevin,  the  only  worry 
is  about  these  entry-level  people  who  are  providing  only 
bronchodilator  care.  I  work  in  a  pulmonary  diagnostics  lab 
with  highly  sophisticated  equipment.  That  takes  a  lot  of  ed- 
ucation— there's  always  going  to  be  room  for  me,  right?" 
And  I  say,  "Well,  you  may  be  right,  but,  what  if  they  come 
up  with  the  one-breath-does-it-all  pulmonary  function 
study  that  measures  lung  volumes  and  lung  capacities?" 
That  is  very  possible  with  the  developing  technology. 
Computerized  tomography  (CT)  is  already  better  than  con- 
ventional methods  for  quantification  of  air-trapping  in 
COPD.  The  reason  that  it  is  not  used  routinely  is  because  it 
is  too  costly  and  generates  considerable  additional  radiation 
exposure.  Remember  when  the  simplest  hand-held  calcula- 
tor cost  $150?  What  happens  if  technology  lowers  the  cost 
of  CT,  and  we  can  deal  with  the  radiation  exposure  by 
shortening  the  length  of  the  procedure?  We  may  do  more  of 
that  type  of  work  than  pulmonary  function  studies.  Genetic 
testing  may  be  more  important  than  some  of  the  diagnostic 
studies  that  we  do.  I  do  not  know  if  any  of  these  things  will 
come  to  pass.  They  may  not.  But  I  do  know  that  we  as  prac- 
titioners, whatever  our  specialty,  need  to  be  thinking  about 
what  is  happening  now  and  what  could  happen  in  the  fu- 
ture, and  how  we  are  to  become  a  part  of  the  future? 

Developing  Skills 

I  have  some  advice  for  managers,  and  I  have  advice  for 
staff-level  practitioners.  What  managers  must  do  is  to 
build  a  skills  plan.  Now,  with  all  of  the  background  that  I 
have  mentioned  already,  what  are  some  important  things 
that  we  need  to  know?  Managed  care,  for  one.  If  you  do 
not  know  what  managed  care  is  or  you  are  not  familiar 
with  various  insurance  products,  pricing,  and  integration, 
you  need  to  be  doing  some  reading.  Choose  a  mentor — 
someone  to  help  you.  Get  to  know  people  in  the  insurance 
industry.  Communication  is  always  important.  I  think  that 
can  be  applied  to  any  field,  to  any  level  of  employee.  We 
must  know  about  computer  options  and  application.  They 
are  a  part  of  our  existence  now,  and  they  will  be  a  greater 
part  of  our  existence  in  the  future.  Hospital  finance  is  cer- 
tainly an  area  that  you  must  be  skilled  in  to  be  one  of  those 
clinical  executives.  I  think  that  you  who  have  clinical  skills 
in  addition  to  executive  and  financial  skills  have  an  advan- 
tage because  when  somebody  says,  "We  need  to  buy  a 
$200,000  echo  machine,"  or  "We  need  to  buy  a  $50,000 
pulmonary  function  system,"  you  know  exactly  what  they 
are  talking  about,  what  the  equipment  will  be  used  for.  and 
whether  it  is  appropriate.  So,  build  that  skills  plan. 

Do  something  concrete  in  the  eyes  of  others.  Auto-pilot 
is  deadly;  retired  on  the  job  is  deadly.  You  have  to  get  out 
there  and  volunteer.  Volunteer  for  programs  that  can  pro- 
vide you  with  some  successes  because  success  and  effec- 


tive interaction  with  other  people  are  why  you  will  be  in- 
vited back  to  the  table  the  next  time.  The  most  frightening 
aspect  of  change  is  not  being  invited  to  the  party — to  plan 
its  implementation.  That  is  critical  to  our  success. 

Don't  forget  to  say,  "Thank  you"  to  your  employees,  to 
your  bosses,  to  your  cross-functional  team  members. 
Being  polite,  as  well  as  knowledgeable  and  helpful,  is  im- 
portant in  this  day  and  age. 

Manage  your  Rolodex.  Is  the  number  of  your  contacts 
growing?  Do  you  have  contacts  outside  the  respiratory 
care  department?  Do  you  know  people  outside  the  hospi- 
tal? If  not,  you  are  probably  too  focused  in  your  approach 
to  your  job.  You  need  to  know  individuals  throughout  the 
continuum  of  health  care.  One  of  the  ways  that  this  can  be 
done  is  through  the  AARC  subspecialty  and  expert  lists 
that  have  been  developed — lists  of  people  who  are  experts 
in  a  variety  of  fields  and  good  people  to  get  to  know.  Set 
wild  goals.  Think  tenfold,  not  10%.  What  impossible 
thing,  if  made  possible,  would  improve  your  area? 
(Perhaps  the  person  who  laughs  about  that  is  thinking  of 
his  boss.)  Remember  that  3-M  Post-It  notes  were  devel- 
oped as  a  mistake  when  3-M  was  trying  to  develop  a  strong 
adhesive.  Ivory  Liquid  was  developed  as  a  mistake  when 
Proctor  &  Gamble  was  making  bar  soap.  So,  think  wild! 
Think  about  something  that  is  not  possible,  but  think  glob- 
ally. The  Swiss  watchmaking  industry  made  a  major  mis- 
take back  in  the  60s.  They  decided  that  the  technology  of 
quartz  crystal  watches  was  never  going  to  catch  on — that 
no  one  would  ever  want  to  wear  a  quartz  watch.  Well,  the 
Japanese  thought  that  maybe  people  would — and  they  took 
over  a  major  portion  of  the  watchmaking  industry.  So,  we 
are  not  in  the  respiratory  care  business — we  are  in  the 
health-care  business.  And,  our  interest  and  influence  ex- 
tend across  the  entire  continuum  of  care. 

We  need  to  have  fun,  and  we  need  to  dream  a  little.  You 
need  to  remember  why  you  got  into  this  business  in  the 
first  place.  It  was  most  likely  due  to  things  such  as  the  re- 
warding experience  of  weaning  someone  off  a  ventilator — 
hearing  them  talk  to  you  for  the  first  time.  I  was  trying  to 
wean  a  person  from  the  ventilator  one  time,  and  she  was 
trying  to  communicate  to  me  by  writing  notes.  This  is  an 
example  of  communication  being  important.  She  had 
myasthenia  gravis,  a  neuromuscular  disease  that  makes 
you  a  little  weak  anyway.  She  was  trying  to  write  notes  to 
me  and  was  becoming  more  and  more  frustrated.  Finally, 
on  about  the  second  or  third  day  of  this,  she  sat  up  straight 
in  bed,  mustered  all  the  strength  that  she  could,  put  the  pen 
to  the  paper,  and  wrote,  "I'm  left  handed."  So,  I  removed 
the  restraints  from  her  left  hand,  and  she  wrote  me  some 
very  clear  notes. 

You  have  to  release  the  creative  genius  in  people,  but 
you  say,  "Well,  I'm  just  one  little  cog  in  the  wheel  here. 
How  can  I  provide  any  kind  of  genius  to  my  organiza- 
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tion?"  A  hospital  in  Ohio  released  the  creative  genius  in  its 
people.  Each  and  e\ery  employee  was  challenged  to  come 
up  with  an  idea  to  make  the  job  better  and  to  interact  with 
patients  more  appropriately.  A  maid  who  had  worked  in 
housekeeping  for  a  number  of  years  and  had  cleaned  thou- 
sands and  thousands  of  rooms  was  cleaning  yet  another 
room.  As  she  went  through  that  room  she  thought  to  her- 
self, "All  I  do  is  clean  rooms.  What  can  I  possibly  do  to 
improve  the  image  of  health  care  at  our  facility?"  She 
thought  about  how  she  liked  flowers — how  she  liked  the 
way  they  looked  and  smeiled  and  how  sometimes  they 
made  her  happier  when  things  were  not  going  well.  She 
suggested  that  the  hospital  place  one  single  rose  on  the  bed 
pillow  of  every  new  admission.  It  cost  them  some  money, 
but  it  was  a  tremendous  success.  All  people  could  talk 
about  was  the  rose  on  their  pillow.  They  forgot  that  they 
had  to  wait  an  hour  and  a  half  in  x-ray  and  that  their  oat- 
meal was  cold.  All  they  thought  about  was  the  rose.  I  am 
not  suggesting  that  we  cover  up  poor  care  by  putting  out 
showy  things,  but  this  story  points  out  that  releasing  the 
creative  genius  in  people  at  all  levels  of  the  organization 
can  be  a  very  powerful  tool.  We  need  to  conduct  a  failures 
audit.  It  is  OK  to  fail.  If  you  don't  fail,  you  are  probably 
not  trying  hard  enough  or  pushing  yourself  hard  enough. 
You  need  to  be  a  role  model.  This  is  extremely  important. 
You  need  to  be  able  to  communicate,  to  be  what  you  want 
your  employees  to  be,  to  have  a  level  of  confidence,  and  to 
not  panic. 

Reacting  to  Adversity 

If  you  are  running  around  like  Chicken  Little,  and  the 
sky's  falling,  and  you  are  worried  about  this  job  and  that 
job  and  what  we  are  going  to  do,  that  is  not  the  image  that 
will  inspire  confidence.  If  you  don't  represent  your  staff 
effectively,  you  are  doing  them  a  big  disservice.  You  must 
set  a  plan,  you  must  be  positive,  you  must  volunteer,  and 
you  must  be  a  change  agent. 

The  reason  that  being  a  role  model  and  being  a  repre- 
sentative is  so  important  is  because  many  restructuring  ac- 
tivities are  already  happening — and  I  am  here  to  tell  you 
that  if  the  restructuring  decision  has  been  made  in  your 
hospital,  it  is  too  late  to  influence  it.  Your  position  must  be 
that  decision  is  great.  You  should  try  to  support  it  100%, 
and  try  to  find  out  how  you  and  the  members  of  your  de- 
partment fit  into  that  plan.  Trying  to  tear  that  plan  down 
will  do  nothing  more  than  tell  the  people  who  have  made 
the  decision  that  you  think  they  did  not  know  what  they 
were  doing — that  they  made  a  bad  decision.  That  is  not  the 
way  that  you  want  to  represent  your  department.  However, 
if  a  restructuring  decision  has  not  been  made,  you  must  po- 
sition yourself  to  be  a  part  of  the  decision  making.  Do  any- 
thing that  you  can  to  gel  to  the  table  on  these  restructuring 


processes.  If  someone  can  do  something  cheaper,  and  with 
the  same  quality,  they  should  do  it.  That  is  why  I  do  not 
think  we  should  be  paranoid  about  restructuring  options. 

Decentralization  and  Cross-Training 

All  ancillary  services  are  not  the  same.  When  people 
talk  to  me  about  pharmacy  and  x-ray  and  lab  and  respirato- 
ry therapy  all  in  the  same  breath  and  say,  "Should  we  de- 
centralize ancillaries?"  My  comment  is.  "Respiratory  care 
has  been  decentralized  for  years  and  years.  We  may  meet 
in  the  same  central  location.  We  may  eat  lunch  together 
occasionally.  We  may  store  the  equipment  in  the  same 
place,  but  we  spread  out  to  all  parts  of  the  building  every 
single  day.  I  still  believe  in  the  decentralized  approach  to 
health-care  restructuring,  in  that  you  decentralize  re- 
sources or  skill  mixes  or  values  as  you  need  to.  But.  some 
institutions  have  spent  a  lot  of  money  on  total  decentraliza- 
tion, and  what  they  have  lost  is  a  lot  of  time  spent  in  train- 
ing and  retraining,  which  can  be  very  costly.  Also,  I  be- 
lieve that  they  have  cross-trained  at  an  inappropriate  level. 
They  have  cross-trained  at  the  busywork  level.  They  have 
taken  trained  respiratory  care  practitioners,  put  them  on  a 
specialty  unit  floor,  and  said,  "We  only  need  a  half  FTE  of 
your  time  today  to  do  respiratory  care;  so,  we  are  going  to 
cross-train  you  to  pass  food  trays,  empty  the  garbage,  and 
draw  bloods  and  do  these  important  things  to  people."  And 
they  are  important  things,  but  I  think,  to  be  cost-effective 
in  hospitals,  we  need  to  cross-train  at  an  equal  or  higher 
level,  and  so  my  whole  philosophy  at  my  hospital  is  that  I 
will  give  you  that  half  FTE  that  you  need  on  that  specialty 
floor.  He  or  she  will  be  a  part  of  the  team,  will  participate 
in  all  the  conferences,  will  be  a  real  team  player,  but  when 
you  no  longer  need  that  practitioner,  I  want  him  to  assist 
with  a  bronchoscopy  or  go  to  the  ER  to  do  an  intubation  or 
go  to  the  ICU.  That  is  effective,  decentralized  cross-uti- 
lization. 

Utilization  Control 

Another  point  to  consider  is  that  utilization  control  is 
the  major  cost-reduction  strategy  in  hospitals  today.  We 
can  talk  about  all  the  money  that  we  can  save  with  restruc- 
turing and  all  the  money  that  we  can  save  with  cross-train- 
ing, but  the  real  opportunity  to  save  comes  with  doing  less 
for  people  who  do  not  need  it  and  being  able  to  do  that 
through  various  demonstration  projects. 

Restructuring  must  deal  with  the  entire  continuum  of 
care.  That  is  the  other  problem  with  some  of  this  point-of- 
care  testing.  The  focus  is  on  inpatients,  but  we  have  an  en- 
tire continuum  of  care  to  deal  with. 

Cheaper  labor  providing  overutili/ed  care  is  not  cost-ef- 
fective.  If  you  have  $6-an-hour  employees  providing 
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100%  of  the  ordered  care,  but  307c  of  that  care  is  unneces- 
sary, that  is  not  cost-effective.  That  is  where  some  of  the 
initiatives  of  respiratory  care  protocols  come  into  play.  As 
therapists,  we  need  to  demonstrate  our  value  by  saying,  '"I 
can  participate  in  a  care  plan  that  will  provide  good  quality 
and  reduce  cost."'"" 

What  should  respiratory  care  practitioners  do,  then?  We 
must  build  a  skills  plan,  and  that  skills  plan  needs  to  be 
built  around  preventive  care,  teaching,  and  communica- 
tion. Genetics  might  be  a  good  thing  to  know  about,  with 
all  the  changes  in  gene  therapy  that  are  coming  about.  We 
need  to  be  caregivers.  We  should  not  become  patient-care 
evaluators  only.  That  is  too  costly,  and  hospitals  and 
health-care  systems  will  not  be  able  to  provide  for  that.  We 
need  to  be  cost-effective  and  computer  literate.  We  need  to 
be  extremely  good  patient  evaluators.  We  have  to  demon- 
strate our  ability  to  evaluate  the  patient,  establish  a  care 
plan,  and  administer  that  care  plan. 

In  Summary 

We  should  embrace  respiratory  care  protocols.  We  have 
had  a  system  in  our  hospital  for  more  than  two  years;"  it 
has  been  very  successful.  We  have  appro.ximately  60-70% 
of  all  of  our  therapy  now  ordered  by  a  true  protocol  pro- 
cess. Some  people  have  been  dragged  kicking  and  scream- 
ing through  this  process,  including  a  number  of  respirato- 
ry care  practitioners.  It  is  more  work.  It  is  harder.  Yes,  it 
takes  more  time  and  more  work  to  be  a  professional,  but  a 
professional  is  what  you  want  to  be.  Anybody  can  go 
around  and  stick  those  nebulizers  in  people's  mouths,  but 
not  everyone  has  the  skill  to  determine  which  patients  do 
not  need  that  nebulizer  or  which  may  need  a  different  drug 
or  a  different  therapy.  We  must  demonstrate  through  pro- 
jects our  ability  to  have  an  impact  on  the  delivery  of  un- 
necessary and  inappropriate  care,  and  we  must  have  physi- 
cian support  for  what  we  are  doing.  These  elements  are  es- 
sential to  our  survival. 

When  we  embrace  appropriate  and  effective  technolo- 
gy, we  demonstrate  value.  If  we  show — through  improved 
weaning  technology — that  we  can  decrease  length  of  stay 
by  decreasing  the  time  that  people  are  on  ventilators,  we 
demonstrate  value.  If  we  function  as  effective  bron- 
choscopy assistants  who  help  to  treat  people  and  get  them 
out  of  the  hospital  or  avoid  hospitalization  entirely,  we 
demonstrate  value.  So,  we  must  embrace  technology. 

We  need  to  function  across  the  entire  continuum  of  care 
to  demonstrate  value.  We  need  to  start  managing  health  in- 
stead of  managing  illness.  As  the  financial  incentives  to  do 
that  develop,  we  need  to  have  the  skills  and  the  education 
to  be  able  to  "pull  that  off."  I  challenge  all  of  you  to  devel- 
op those  skills  now. 

We  need  to  be  change  agents  to  demonstrate  value.  We 


need  to  eliminate  personnel  who  project  a  poor  respiratory 
care  practitioner  image  and  those  who  have  chosen  to  wear 
a  silly  sign.  We  earn  respect  through  image  and  what  we 
do  and  how  helpful  we  are.  Sometimes  we  resist  the  very 
change  that  will  secure  our  future.  What  do  respiratory 
care  practitioners  do?  It  is  scary  to  ask  that  question  in  hos- 
pitals, even  today,  because  people  sit  at  executive  tables 
today  and  make  decisions,  sometimes  without  input  from 
respiratory  care  managers.  They  may  ask,  "What  do  respi- 
ratory care  practitioners  do?"  "Well,  those  are  the  people 
who  put  nebulizers  in  people's  mouths,  do  incentive 
spirometry,  and  tell  people  to  take  a  deep  breath."  "Oh, 
well  OK,  we  can  do  that  with  a  lower  level  of  employee,  so 
let's  go  ahead  and  make  this  change,  decentralize,  bring 
some  consultants  in,  and  we're  done."  That  is  extremely 
dangerous,  but  it  is  the  image  that  many  of  us  have  project- 
ed as  respiratory  care  practitioners.  Do  you  want  an  incen- 
tive spirometry  image  or  do  you  want  a  respiratory  care 
protocol  image?  That  is  the  question  that  I  ask  of  you,  and 
I  suspect  that  unless  you  want  the  respiratory  care  protocol 
image,  your  future  is  not  necessarily  a  bright  one. 

If  we  demonstrate  value,  we  will  create  opportunity.  I 
have  a  formula  for  value  and  it  is 

flexibility  =  value. 

There  are  other  formulas  for  value.  One  is 

quality  -=-  cost  =  value. 

If  you  lower  cost  (the  denominator),  even  when  quality  re- 
mains the  same,  you  have  improved  value.  At  our  facility 
as  an  offshoot  study  of  our  protocol  process,  we  looked  at 
the  cost  of  caring  for  each  COPD  patient  in  our  facility  last 
year.  We  found  that  it  cost  $400  more  to  have  resident- 
physician  coverage  on  a  case  than  simply  to  have  an  at- 
tending physician.  The  next  thing  that  we  hope  to  do,  now 
that  we  have  those  numbers,  is  to  select  a  group  of  patients 
for  whom  the  respiratory  care  practitioner  will  be  the  case 
manager  and  look  at  the  overall  appropriateness  of  the  care 
that  they  are  receiving.  Using  this  demonstration  project, 
we  hope  to  show  that  we  are  as  much  as  $400  less  costly 
than  the  attending  physician.  With  those  data  and  those 
demonstrations,  we  can  create  our  own  opportunities.  That 
is  what  we  need  to  do  in  our  profession.  I  challenge  you  to 
think  about  that,  and  develop  projects  that  will  allow  you 
to  prove  that  every  day. 

I  end  with  some  quotes: 

Of  course  it's  hard.  If  it  wasn't  hard,  everyone  would  be 
doing  it.  The  fact  that  it's  hard  is  what  makes  it  good. 

Tom  Honks,  actor 
in  the  film  A  League  of  Their  Own 
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This  was  Tom  Hanks  speaking  about  women  professional 
baseball  players.  I  think  this  can  be  applied  to  the  respira- 
tory care  profession,  as  well.  Of  course  it  is  hard,  but  we 
have  to  do  it.  It  takes  more  effort  to  be  a  professional. 

Decide  what  you  want  to  do,  and  don't  give  up  until  you 
doit. 

Deke  Slaton.  astronaut 
in  the  PBS  production  Moon  Shot 

Because  of  an  inner  ear  disorder,  Deke  Slaton,  one  of  the 
original  Apollo  astronauts,  worked  for  approximately  12 
years  before  he  finally  had  a  chance  to  fly  a  space  mission. 
He  sought  medical  care,  hung  in  there,  stayed  involved, 
supported  the  system  in  every  single  way  that  he  could, 
and  finally,  after  all  those  years  of  hard  work,  flew  the  first 
Apollo  mission  that  rendezvoused  in  space  with  the 
Russian  cosmonauts. 

You  must  become  the  change  you  want  to  see  in  your  pro- 
fession. 

Kevin  Shrake.  optimist 

People  can  accomplish  difficult  things,  and,  not  everyone 
who  perseveres  prevails.  However,  those  who  do  not  per- 
severe cannot  prevail. 
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Second  International  Cochrane  Colloquium — Official  Annual  Meeting 
of  the  Cochrane  Collaboration:  A  Conference  Report 


Background 

The  Cochrane  Collaboration  (CC)  is  an  international 
group  of  scientists  who  collaborate  to  "prepare,  maintain, 
and  disseminate  systematic  reviews  of  the  effects  of  health 
care."  The  Second  Annual  Cochrane  Collaboration 
Colloquiuin  convened  in  Hamilton,  Ontario,  on  October  1-4, 
1994.  1  became  aware  of  the  Collaboration  through  contacts 
generated  during  my  research  on  meta-analysis  (MTA),' 
which  is  a  quantitative,  systematic  review.  I  attended  the 
Colloquium  to  learn  more  about  MTA  and  because  1  had  be- 
come interested  in  contributing  to  the  efforts  of  the  CC.  The 
purpose  of  this  report  is  to  make  the  respiratory  care  commu- 
nity aware  of  the  CC,  its  activities,  and  the  scope  and  signifi- 
cance of  its  contributions  to  health-care  science  on  a  global 
scale. 

The  CC  got  its  name  from  a  British  physician,  Archie 
Cochrane,  who  wrote  a  book  in  1972  titled.  Effectiveness 
and  Efficiency:  Random  Reflections  on  Health  Services. - 
Based  on  the  proposition  that  health-care  resources  would  al- 
ways be  limited,  he  advocated  the  application  of  reliable  in- 
fomiation  to  reach  health-care  policy  decisions.  In  the  belief 
that  randomized  clinical  trials  (RCTs)  provide  the  most  reli- 
able information,  Cochrane  asserted  that  findings  from 
RCTs,  as  a  reference  standard,  ought  to  provide  the  basis  for 
such  decisions. 

However,  Dr  Cochrane  also  knew  that  consumers  of  the 
research  (ie,  policymakers,  practitioners,  and  patients)  could 
not  be  expected  to  digest  the  enormous  amount  of  informa- 
tion available  from  dispersed  and  disparate  individual  studies 
on  health-care  interventions.  Therefore,  Cochrane  empha- 
sized the  need  for  systematic  reviews  of  primary  studies  for 
the  consumption  of  policymakers,  practitioners,  and  patients. 
These  reviews  function  to  summarize  research  findings  for 
health-care  decision  makers,  ie,  the  reviews  link  the  re- 
searcher to  those  who  use  research  findings.  The  CC  was  or- 
ganized to  accept  the  charge  to  provide  systematic  reviews  of 
topics  based  on  studies  that  meet  global  standards  for  con- 
ducting and  reporting  them. 

Members  of  the  CC  are  organized  into  special-interests 


groups,  called  Collaborative  Review  Groups  (CRGs).  Each 
CRG  reviews  the  scientific  literature  within  a  particular  do- 
main of  interest  to  clarify  outcomes  or  effects  of  therapeutic 
interventions.  Three  groups  of  particular  interest  to  the  respi- 
ratory care  community  are  ( 1 )  Acute  Respiratory  Infection 
and  Otitis  Media,  (2)  COPD  and  Asthma,  and  (3)  Neonatal 
CRGs.  Although  the  members  of  a  CRG  are  likely  to  be  scat- 
tered across  the  globe,  communications  are  facilitated  by 
using  electronic  media  instead  of  paper  whenever  possible 
and  feasible.  The  CC  uses  Internet  extensively.  The  address- 
es and  telephone  numbers  of  Cochrane  Centers  and  CRGs 
are  in  the  Appendix. 

Overview  of  the  Colloquium 

The  attendees  were  an  interesting  mix,  including  contin- 
gencies from  Canada,  the  United  Kingdom,  the  Netherlands, 
the  USA.  Japan.  Australia,  and  Italy.  Although  many  atten- 
dees were  collaborators,  there  were  representatives  from  the 
Canadian  Health  Department  and  our  own  Centers  for 
Disease  Control  and  Prevention.  The  presenters  were  like  a 
'"Who"s  Who"  in  MTA  research.  It  was  a  friendly  group, 
gathered  to  pursue  a  common  interest — furthering  the  sci- 
ence and  practice  of  systematic  reviewing. 

Workshops  were  the  order  of  the  day  for  Saturday  and  for 
Sunday  morning.  Selecting  from  the  offerings  was  as  diffi- 
cult a  choice  for  me  as  is  making  selections  from  our  AARC 
Convention  program.  During  each  time  frame,  there  were  at 
least  three  interesting  workshops  in  session. 

Saturday,  October  1 

I  attended  the  workshop,  "Training  for  Hand-Search 
Trainers,"  that  was  led  by  Dr  Kay  Dickerson  of  the 
Baltimore  Cochrane  Center.  Although  this  may  not  sound 
like  a  very  interesting  topic,  I  had  pre-registered  for  this  ses- 
sion because  hand-searching  is  vital  to  constructing  system- 
atic reviews  by  Cochrane  standards.  As  mentioned  earlier, 
the  RCT  is  the  reference  standard  for  measuring  treatment 
outcomes.  So,  these  are  sought  as  the  substance  for  reviews. 
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An  impdilant  problem  with  locating  RCTs  in  our  current 
electronic  databases  is  that  many  of  them  were  improperly 
indexed  when  they  were  initially  entered.  Because  an  elec- 
tronic search  will  not  capture  all  trials,  which  is  the  rule  for 
systeinatic  reviews,  the  biomedical  literature  must  be  hand- 
searched,  in  some  journals  as  far  back  as  the  1940s,  to  iden- 
tify RCTs. 

In  cooperation  with  the  National  Library  of  Medicine 
(NLM).  the  Cochrane  Collaboration  currently  is  developing 
an  International  Register  of  RCTs  of  Health  Care.  This  will 
require  hand-searching  of  all  the  biomedical  literature  to 
identify  RCTs  and  Controlled  Clinical  Trials  (CCTs).  The 
difference  between  an  RCT  and  a  CCT  is  that  an  RCT  clear- 
ly and  explicitly  reports  randomization  of  subjects  to  experi- 
mental conditions,  whereas,  a  CCT  report  does  not. 
Therefore,  a  CCT  is  a  questionable  or  "quasi-RCT."  The 
Register  that  results  from  this  combined  effort  is  a  public  re- 
source that  expedites  identification  of  trials  for  reviewers. 

During  the  Saturday  afternoon  workshop  titled.  "Special 
Issues  and  Pitfalls  in  Meta-Analysis."  Prominent  meta-ana- 
lysts  (such  as  Drs  Salim  Yusuf,  David  Sackett,  and  TTiomas 
Chalmers)  presented  and  discussed  examples  of  meta-analy- 
ses. The  discussions  focused  on  methodologic  issues,  partic- 
ularly statistics.  The  initial  discussion  focused  on  disparities 
in  findings  between  MTAs  and  large  RCTs.  Because  RCTs 
are  reference  standards,  disp;uities  in  findings  between  the 
two  methods  cast  doubts  on  the  validity  of  MTA.  However, 
applying  a  statistical  technique  called  meta-regression  re- 
solved the  disparity  in  at  least  one  instance.  The  presenters 
examined  bias  in  conducting  and  interpreting  MTAs  and 
RCTs.  The  main  points  of  the  workshop  were: 

•  statistical  procedures  for  MTA  continue  to  evolve — 
the  fixed  effects  model  for  combining  data  appears  to 
be  on  its  way  out,  and  subgroup  analysis  requires 
meta-regression: 

•  meta-analysts  can  bias  their  studies  by  their  selection 
of  research  questions  and  outcomes  to  evaluate: 

•  bias  in  MTAs  can  be  reduced  by  conducting  them 
prospectively: 

•  findings  from  MTAs,  especially  those  from  subgroup 
analyses,  should  be  interpreted  with  caution. 


Sunday,  October  2 

During  the  Sunday  morning  workshop  "Seeing  the 
Woods  for  the  Trees — Disentangling  Complex  Interventions 
and  Multiple  Outcomes."  The  points  were  made  that  al- 
though a  simple  intervention  might  be  a  drug  or  some  other 
concrete,  discrete  variable,  complex  interventions  often  have 
behavioral  aspects,  such  as  educational  ones,  and  that  com- 
plex intenentions  lend  to  be  multil'accted.  therapist  depen- 


dent, and  context  heavy.  Those  presented  for  the  workshop 
included  clinical  practice  guidelines,  .stroke-care  units,  and 
counseling  for  alcohol  abuse.  Multiple  outcomes  included 
variables  related  to  physicians'  management  practices  and 
various  patient  outcomes. 

The  presenters"  key  points  centered  on  the  need  for  re- 
viewers to  analyze  study  contexts  (that  is,  the  who,  what, 
when,  where,  and  why,  of  primary  studies).  The  capability  to 
do  this  rests  on  the  primary  investigators  because,  as  a  pre- 
requisite, they  must  report  such  infonnation.  In  recognition 
of  the  confounding  nature  of  complex  interventions,  the  pai- 
ticipants  recommended  formation  of  a  group  to  examine 
inethodologies  for  their  analysis. 

On  Sunday  afternoon.  I  inadvertently  'crashed'  a  meeting 
of  the  Steering  Committee  of  the  Acute  Respiratory  Infection 
CRG.  My  presence  as  an  observer  was  welcomed.  It  would 
be  hard  to  overstate  the  cooperativeness  among  CC  mem- 
bers. A  motto  mentioned  during  this  meeting  was  "steal 
shamelessly,  and  share  seamlessly" — a  motto  that  was  ad- 
mittedly stolen,  shamelessly,  from  another  research  group. 
Introductions  by  CRG  members  included  specific  topics  of 
interest  for  systematic  reviews,  which  included  otitis  media, 
pneumonia,  vaccines,  and  bronchiolitis. 

The  Committee  recommended  that  the  CRG  consult  with 
organizations  such  as  the  American  Academy  of  Pediatrics 
and  the  World  Health  Organization  to  prioritize  topics  for 
MTA.  The  general  thrust  for  doing  the  MTAs  is  to  impact 
public  policies  on  pediatric  care,  possibly  by  using  the  MTAs 
to  generate  clinical  practice  guidelines. 

The  Committee  addressed  immediate  goals  of  the  CRG, 
which  included  hand-searching  for  RCTs  and  CCTs  on  all 
pediatric  issues,  including  acute  respiratory  infections. 
Funding,  of  course,  was  a  major  issue.  Although  Cochrane 
Collaborators  are  volunteers,  funding  is  needed  for  adminis- 
trative structures  and  to  support  communications,  travel,  and 
other  various  functions  of  the  Collaboration.  To  avoid  the  ap- 
pearance of  conflict  of  interest,  the  CC  prefers  support  from 
charitable  foundations,  rather  than  commercial  sources. 

Monday,  October  3 

Monday  began  with  an  hour  of  "walk-around'  to  view 
posters,  followed  by  the  presentations.  There  was  abun- 
dant interaction  between  presenters  and  the  audience. 
Disagreements  were  aired  in  good-humored,  coUegial 
fashion.  The  purposes  and  salient  findings  described  by  se- 
lected presentations  were  as  follows. 

•  Using  casts  of  dice,  a  study  of  chance  effects  on  results 
of  MTA  demonstrated  that  random  eiTor  can  cause  er- 
roneous treatment  effects  to  emerge.' 

•  Using  similar  search  terms  to  locate  RCTs  on  manual 
medicine,  researchers  tested  the  cost-efficiency  of 
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CHIROLARS  (chiropractic  literature),  EMBASE. 
MEDLINE,  and  CINAHL  databases.  MEDLINE  was 
the  most  efficient,  followed  by  EMBASE.  which  is  ex- 
pensive, and  CHIROLARS.  CINAHL  failed  to  con- 
tribute beyond  the  other  databases.^ 

•  A  study  of  36  MTAs  tested  the  restriction  of  journal 
source  language  to  English,  finding  that  at  least  one 
MTA  would  produce  different  results  if  non-English 
sources  were  included.' 

•  A  study  of  250  trials  from  33  MTAs  analyzed  the  asso- 
ciation between  allocation  concealment  (blinding)  and 
treatment  effects,  finding  inadequate  or  unclear  con- 
cealment associated  with  larger  treatment  effects.^ 

•  To  compare  the  results  of  MTAs  of  smaller  studies  with 

those  of  large  studies,  the  results  of  over  40  MTAs 
were  analyzed  using  the  random-effects  model.  The 
between-group  results  were  comparable,  but  a  special 
statistical  technique,  meta-regression.  is  needed  to  ac- 
count for  contextual  factors.'' 

•  To  measure  how  audit  and  feedback  to  health-care 

providers  affect  clinical  practices.  27  primary  studies 
were  systematically  reviewed.  Moderate  effects  of 
audit  and  feedback  on  outcomes  were  found,  such  as 
diagnostic-test  ordering,  prescribing,  and  preventative 
measures.'* 

•  To  assess  the  association  between  control  rates  and 

found  treatment  effects,  over  50  MTAs  were  analyzed 
using  special  statistics,  finding  that  discrepant  findings 
in  primary  studies  may  be  due  to  differences  in  control 
rates.' 

•  To  test  the  effect  of  nursing  support  on  rate  of  epidural 

anesthesia.  20  hospitals  were  randomly  allocated  to 
experimental  and  control  groups.  The  experimental 
group  used  specially  trained  nurses  to  support  laboring 
patients.  No  differences  were  found  between  the 
groups.'" 

Conclusion 

The  Cochrane  Colloquium  was  marked  by  impressive 
people,  presentations,  discussions,  and  cooperation. 
Although  MTA  is  a  relatively  new  research  method,  its  use 
continues  to  accelerate,  expand,  and  change.  Cochrane  col- 
laborators, who  are  dedicated  to  MTA,  also  are  serious  critics 
of  the  method.  A  common  thread  throughout  the  presenta- 
tions favored  conservative  interpretation  of  MTA  findings. 
Because  of  the  revisions  arising  from  their  criticisms.  MTA 
methods  evolve  and  improve.  Statistical  techniques  seem  to 
bear  the  brunt  of  the  change. 

Individuals  from  the  respiratory  care  community  can 
make  significant  contributions  to  the  CC  effort.  The  CC 
actively  .seeks  people  to  engage  in  research  activities  at 
many  levels.  At  the  beginner's  level,  the  CC  needs  people 


to  hand-search  and  identify  RCTs  to  include  in  the 
database.  This  would  be  a  worthwhile  project  for  students 
to  undertake.  I  have  volunteered  to  search  10  years  of  a 
journal  myself.  The  American  Review  of  Respiratory 
Disease  (now  the  American  Journal  of  Respiratory  and 
Critical  Care  Medicine)  is  one  journal  that  has  not  been 
searched  at  all.  Those  interested  in  organizing  or  doing 
hand-searching  should  contact  the  Baltimore  Cochrane 
Center  (see  Appendix).  Furthermore,  the  CC  needs  people 
to  become  involved  as  reviewers,  especially  those  who  can 
search  and  review  non-English  journals.  Prospective  re- 
viewers should  contact  one  of  the  Cochrane  Centers  or  the 
CRG  they  choose  to  serve.  The  Centers  provide  instruc- 
tional materials  and  reviewing  software,  free-of-charge.  on 
request.  Many  of  these  can  be  'downloaded'  from  Internet. 

Arthur  Jones  EdD  RRT 

Assistant  Professor 

Department  of  Respiratory  Care 

University  of  Texas  Medical  Branch 

Galveston,  Texas 
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Retrospectroscope  Redux: 


The  WITCH  Doctor,  The  WHICH  Doctor,  and  the  WISH  Doctor 

Julius  H.  Comroe,  Jr. 


The  practice  of  medicine  began  long  before  recorded  his- 
tory, and  professional  historians  have  divided  its  story  into 
scores  of  eras.  Here,  I  am  writing  a  bit  about  only  three  of 
these  eras;  that  of  the  Witch  doctor,  that  of  the  Which  doctor, 
and  that  of  the  Wish  doctor.  The  last  of  these  probably  came 
first  and  has  ever  since  enjoyed  an  almost  continuous  prac- 
tice. 

The  WITCH  Doctor 

He  wasn't  all  bad.  First  of  all.  in  common  with  all  doctors 
in  all  eras,  he  had  nature  working  for  him.  Except  in  devastat- 
ing epidemics,  most  individuals  do  recover  from  a  single 
episode  of  an  acute  illness,  with  or  without  the  presence  of 
any  type  of  doctor.  And  nature,  acting  through  what  we  now 
call  the  body's  defense  mechanisms,  or  its  inherited  or  ac- 
quired resistance  to  disease,  has  probably  increased  its  cura- 
tive powers  over  the  centuries  by  the  process  of  survival  of 
the  fittest. 

Second,  the  Witch  doctor  had  very  effective  psychotherapy 
working  for  him  in  the  form  of  his  incantations,  gyrations,  rit- 
ual dances,  and  masks — and  both  doctor  and  patient  knew 
that  these  had  the  power  to  combat  or  actually  drive  away  evil 
demons  that  caused  disease — or  "low-level  wellness." 

Third,  over  the  centuries.  Witch  doctors  put  together  a  little 
pharmacopeia  of  their  own — from  leaves,  roots,  baiks.  nuts, 
and  seeds,  or  from  choice  morsels  of  animal  origin:  "eye  of 
newt,  toe  of  frog,  wool  of  bat,  tongue  of  dog.  adder's  fork, 
blindworm's  sting,  lizard's  leg,  howlet's  wing"  (to  quote 
Shakespeare),  plus  a  pinch  of  dung  and  a  dash  of  urine. 
Occasionally,  a  witch  doctor  hit  the  jackpot  with  one  of  these 
and  had  a  specific  cure.  But  whatever  he  dispensed  did  some- 
thing positive  that  made  an  impression  on  his  patient,  and  the 
more  bitter  or  repulsive  the  taste  (never  concealed  by  a  coat- 
ing or  gelatin  capsule),  the  more  effective  the  medicine. 


Reprinted,  with  permission  of  the  American  Lung  Association. 
from  Am  Rev  Respir  Dis  1977;115:515-519. 


Fourth,  the  Witch  doctor  had  the  advantage  that  he  could 
spend  full  time  practicing  and  improving  his  art.  He  didn't 
need  FDA  approval  for  a  new  or  modified  dance,  chant,  in- 
cantation, or  concoction.  He  didn't  have  to  fill  out  Medicare 
or  Medicaid  forms.  He  didn't  have  to  know  how  his  cures 
worked  (when  they  did)  or  whether  they  banned  when  they 
didn't  work.  He  didn't  have  to  detemiine  the  conectness  of 
his  diagnosis  by  perfomiing  laboratory  studies  or  autopsy  ex- 
aminations. And  his  status  did  not  depend  on  election  to  the 
Society  for  Clinical  Investigation  or  publishing  in  its  journal. 

The  Witch  doctor,  however,  gradually  lost  ground  to  more 
learned  men  in  Egypt.  Greece.  Rome,  and  elsewhere  on  the 
continent  of  Europe — men  who  called  themselves  physicians. 
They  had  more  specific  remedies,  eg.  opium  from  the  poppy 
plant,  quinine  from  Peiuvian  bark,  colchicine  from  the  mead- 
ow saffron,  and  digitalis  from  the  foxglove.  They  knew  not 
how.  but  opium  relieved  pain,  quinine  cured  malaria  (a  dis- 
ease "caused  by  mala  aria  or  bad  air"),  colchicine  helped  pa- 
tients with  gout  (although  uric  acid  had  not  yet  been  discov- 
ered), and  digitalis  rid  many  patients  of  abnonnal  collections 
of  water.  Eai'ly  on.  physicians  were  permitted  (and  expected) 
to  do  both  medicine  and  surgery;  surgery  at  first  included 
lightning-fast  operations  (30  to  60  seconds  long)  such  as  "cut- 
ting for  stone,"  amputation  of  a  limb,  and  trepanation  of  the 
skull.  Later,  after  they  happened  upon  ether  and  nitrous  oxide, 
their  surgical  repertory  became  almost  limitless,  and  some 
physicians  became  full-time  surgeons  (the  beginning  of  spe- 
cialization). Because  eaiiy  physicians  attended  patients  at 
home,  knew  the  whole  family  and  their  problems,  and  treated 
the  poor  free,  they  were  so  respected  that  people  in  the  street 
tipped  their  hats  to  them.  Though  neither  he  nor  his  patients 
knew  it.  each  physician  was  a  "holistic"  doctor. 

The  WfflCH  Doctor 

Somewhere  in  the  mid- 1800s.  there  began  great  stinings 
in  medicine  and  an  undreamed  of  explosion  of  knowledge. 
Lavoisier's  1776  chemical  revolution  really  blossomed  in  the 
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ninclecnth  cenlurv .  Anatomists  desctibed  the  correct  structure 
of  the  body,  physiologists  learned  how  the  various  stnactures 
worked  and  were  regulated,  pathologists  classified  diseases, 
and  physicians  learned  to  relate  the  patient's  symptoms  to 
specific  disorders.  Scientists  disproved  the  theory  of  sponta- 
neous generation,  discovered  bacteria  and  viruses,  and  proved 
that  some  of  these  caused  specific  diseases.  New  sciences  of 
microbiology,  virology,  and  immunology  emerged.  Physics 
provided  medicine  with  x-rays  and  isotopes.  Physiology 
spawned  biochemistry,  pharmacology,  biophysics,  and  neu- 
robiology. Anatomy  got  the  electron  microscope  and  became 
cell  biology;  biochemistry  was  out  and  molecular  biology 
was  in.  DNA.  genes,  and  genetics  then  went  center  stage. 
Laboratory  medicine  overpowered  the  medical  histoid  and 
physical  examination.  The  upshot  of  all  this  was  that  no  single 
physician  could  read  all  that  he  should,  understand  all  that  he 
read,  or  remember  all  that  he  understood,* 

The  result  was  inevitable.  The  conscientious  general  prac- 
titioner gave  up  his  surgical  and  obstetrical  practice  and  be- 
came an  internist.  But  rapidly  accumulating  knowledge  over- 
whelmed many  internists,  and  they  first  gave  up  pediatric 
practice  and  later  became  cardiologists,  or  gastroenterolo- 
gists,  or  chest  physicians,  or  endocrinologists,  or  dermatolo- 
gists, and  so  forth.  Surgeons  concentrated  their  efforts  on 
surgical  subspecialties,  and  pediatricians  on  pediatric  sub- 
specialties. 

The  doctor  had  now  entered  the  era  of  the  Which  doctor. 
Where  was  the  dividing  line?  Whereas  previously  a  patient 
went  to  a  physician  to  learn  what  was  wrong  with  him,  now 
the  patient  hdd  first  to  divine  what  was  wrong  with  him  before 
he  knew  Which  doctor  to  consult.  Finding  Which  doctor 
wasn't  too  hard  if  you  suddenly  became  deaf  (otologist), 
couldn't  urinate  (urologist),  or  felt  a  baby  moving  about  in- 
side your  uterus  (obstetrician).  But  finding  Which  doctor  be- 
came pretty  difficult  when  you  had  a  diagnostic  problem  (see 
The  New  Yorker's  "Annals  of  Medicine")  that  required  a 
modem-day  Osier — simply  because  it's  now  (1979)  impossi- 


*Tlic  problem  i^  well  Muted  below: 

"In  modern  limes  ihe  constituent  branches  of  medical  science  are  so 
expanded,  that  they  are  not  acquired  by  the  physician  in  a  life-time,  and 
still  less  by  a  student  during  his  pupilage.  The  same  is  true  even  of  many 
individual  branches.  It  is  not.  therefore,  to  be  conceded  that  'a  scheme  of 
scientific  instruction  should  embrace  the  whole  science,  and  no  part 
should  be  omitted;'  nor  that  'a  well-digested  plan  of  lectures  einbraces  all 
that  is  to  be  known  and  taught."  Medical  science  has  at  this  day  becoine 
so  unwieldy,  and  contains  so  much  that  is  unnecessary — at  least  to  begin- 
ners— that  the  attempt  to  explain  to  students  the  whole,  is  likely  lo  in- 
volve (he  result  of  their  learning  but  little." 

This  quotation,  from  "Practical  Views  on  Medical  Education."  sub- 
mitted lo  the  members  of  the  American  Medical  Association  by  the 
Medical  Faculty  of  Harvard  University.  July  10.  I8.'i0.  suggests  that  the 
"Whidi  doctor"  era  had  its  beginnings  long  before  the  knowledge  explo- 
sion overwhelmed  physicians  of  the  twentieth  century.' 


ble  for  a  single  physician  to  know  all  that  he  or  she  should 
abt)ut  the  subtle  disorders  of  every-  system  and  organ  of  the 
body. 

What  to  do?  For  some  physicians  the  answer  was  group 
office  practice;  for  others,  it  was  diagnosis  and  treatment  con- 
ducted on  a  hospitalized  patient;  for  some  medical  societies, 
the  answer  was  refresher  courses  for  its  members;  for  some 
governing  bodies,  the  answer  was  yearly  recertification  of 
physicians.  But  as  in  practically  every  era  of  recorded  history, 
up  popped  the  Wish  docttir  again. 

The  WISH  Doctor 

There  have  always  been  medical  quacks,  charlatans,  and 
fast-buck  men  selling  snake  oil  with  full  knowledge  that  they 
were  fleecing  the  public.  The  Wish  doctors  of  whom  I  write 
are  none  of  these;  they  are  intelligent  men  and  women — they 
may  be  Nobel  laureates — and  they  believe  in  and  practice 
what  they  preach.  However,  a  Wisli  doctor  does  not  need  a  de- 
gree or  any  fomial  education.  He  need  not  be  a  physician  or  a 
medical  scientist;  he  need  not  even  be  remotely  connected 
with  biomedical  science  or  with  any  branch  of  science.  He  or 
she  can  be  an  economist,  sociologist,  psychologist,  writer,  ed- 
itor, foundation  president,  or  a  member  of  the  Cabinet.  The 
main  theme  uniting  most  Wish  doctors  is  the  idea  that  practi- 
cally all  disease  can  be  prevented  and  super-health  ("high- 
level  wellness")  can  be  maintained  by  simple  measures,  usu- 
ally related  to  proper  nutrition  and  "life  style,"  and  that  this 
can  and  should  be  the  full  responsibility  of  each  individual.  A 
requirement  for  a  top-notch  Wish  doctor  is  that  he  begin  with 
a  highly  desirable,  wholesome  ii;,v/(  that  he  can  magically 
convert  first  into  a  nondebatable  coiiviction  and  then  into  an 
incontrovertible  fad. 

I  remember  two  often-repeated  phrases  from  my  child- 
hood days.  The  first  was,  "An  apple  a  day  keeps  the  doctor 
away."  This  could  have  been  concocted  by  the  advertising 
manager  for  the  apple  industry,  but  it  might  also  have  origi- 
nated with  a  Wish  doctor.  If  the  latter,  its  sequence  might  well 
have  been;  Wish:  "I  like  apples;  I  don't  like  doctors.  I  wish  an 
apple  a  day  would  keep  the  doctor  away."  Conversion  to  a 
conviction:  "An  apple  a  day  keeps  the  doctor  away."  Possible 
extension  of  conviction:  "An  apple  a  day  keeps  cancer  away." 
Remember  that  even  today  the  apple-a-day  would  require  no 
FDA  application,  no  controlled,  double-blind  randomized 
studies,  no  FDA  approval,  and  no  advertising;  the  VV';.s7)  doc- 
tor would  write  a  book  (preferably  one  with  one  or  two  anec- 
dotal case  reports)  and  would  hold  it  up  during  numerous  tele- 
vision talk  shows  to  advertise  it  for  free. 

The  other  phrase  came  from  a  French  psychologist,  Emile 
Coue,  a  .strong  advocate  of  autosuggestion;  it  was,  "Every 
day,  in  every  way,  I'm  getting  better  and  better."  Again,  it  re- 
quired no  scientific  evidence  that  the  patient  was  really  get- 
ting better  in  evei^  way,  or  even  in  any  way;  indeed,  objective 
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proof  of  its  value  or  lack  of  value  would  have  been  extremely 
hard  to  get. 

I  suppose  that  the  dramatic  life-saving  advances  in 
medicine  and  surgery  in  the  1940-1970  period  made  everyone 
forget  about  apple-ism  and  Coue-ism.  Why  have  they  reap- 
peared, in  a  many-headed  form,  in  the  last  few  years?  I  be- 
lieve there  are  many  reasons: 

( 1 )  Scientists  testifying  before  congressional  appropriation 
committees  have  assured  Congress  that,  with  appropriate 
funding,  medical  advances  would  come  along  on  a  regular 
schedule.  On  June  18,  1965,  the  proposed  Master  Plan  for  a 
totally  implantable  artificial  heart  stated  confidently  that  by 
Valentine's  Day,  February  14  (not  February  15  or  16),  1970 
(not  1971  or  1972),  fully-tested  artificial  hearts  would  be 
available  to  replace  badly  diseased  hearts  in  patients.  And 
Congress  resolved  on  July  15,  1970:-  "That  it  is  the  sense  of 
the  Congress  that  the  conquest  of  cancer  is  a  national  crusade 
to  be  accomplished  by  1976  as  an  appropriate  commemora- 
tion of  the  two  hundredth  anniversary  of  the  independence  of 
our  country."  1970  and  1976  have  come  and  gone,  and  there 
is  neither  a  totally  implantable  artificial  heart  for  patients  with 
incurable  heart  disease,  nor  a  cure  for  cancer.  Yet  during  this 
period,  the  public  has  been  told  by  the  American  Cancer 
Society,  American  Heart  Association,  and  American  Lung 
Association,  who  must  point  with  pride  to  any  research  suc- 
cess, that  lung  cancer,  emphysema,  and  much  of  caidiovascu- 
lar  disease  could  be  prevented  by  eliminating  certain  chemical 
agents  in  the  air  we  breathe  or  food  we  eat.  Why  bother  with 
expensive  treatment  if  cancer  and  heart  disease  are  pre- 
ventable? 

(2)  Major  councils  and  boards  of  directors  of  institutes  (in- 
cluding the  National  Institute  of  Health)  and  foundations  have 
recently  included  more  and  more  laymen  among  their  mem- 
bers, to  assist  in  making  decisions  on  health  matters.  And  the 
public  in  general,  demanding  "the  right  to  know,"  now  has 
available  to  it  far  more  information  on  medicine,  illness,  and 
health  than  ever  before.  Unfortunately,  many  of  these  laymen 
have  not  at  the  same  time  been  exposed  to  the  meaning  of  sci- 
entific evidence  and  the  objective  ways  available  for  judging 
information  and  deciding  whether  a  is  really  better  than  h. 
One  layman  so  exposed,  Norman  Cousins,  has  written:' 

The  most  important  thing  about  science  is  the  sci- 
entific method — a  way  of  thinking  systematically,  a 
way  of  assembling  evidence  and  appraising  it,  a  way 
of  conducting  experiments  so  as  to  predict  accurately 
what  will  happen  under  given  circumstances,  a  way  of 
ascertaining  and  recognizing  one's  own  errors,  a  way 
of  finding  the  fallacies  in  long-held  ideas.  Science  it- 
self is  constantly  changing,  largely  as  the  result  of  the 
scientific  method. 

(3)  Ecologists,  a  group  of  great  integrity  and  equally  great 
energy,  conviction,  and  militancy,  have  pointed  with  alarm  to 


health  hazaids  in  the  air  we  breathe  (smoke,  smog,  chemical 
sprays,  exhausts,  radioactive  emissions),  the  water  we  drink 
(chemical  wa.stes),  and  the  food  we  eat  (additives,  preserva- 
tives, residues  of  pesticides),  and  the  FDA  has  found  tests 
sensitive  enough  to  find  carcinogens  under  every  stone. 
Again  the  logical  emphasis  has  been  on  prevention,  not  diag- 
nosis or  treatment. 

(4)  Natural  food  faddists  have  insisted  that  "natural"  is  equat- 
ed with  "harmless"  or  even  "super-wholesome."  And  if  only 
nature's  fertilizers  aie  used  for  growing  food,  and  all  chemical 
sprays,  additives,  and  preservatives  are  banned,  health  haz- 
ards will  vanish  and  everyone  will  enjoy  "high-level  well- 
ness." Yet  as  Martha  Rhodes  wrote:"* 

It  is  naive  to  think  that  removing  all  additives,  or  pur- 
chasing only  foods  labeled  natunil.  eliminates  poisons 
from  food.  On  the  contrary,  there  are  numerous  namral 
poisons  in  food.  For  example,  the  potato  has  one  hun- 
dred and  fifty  distinct  chemicals  among  which  the  al- 
kaloid solanine.  oxalic  acid,  arsenic,  tannins,  and  ni- 
trate are  toxic.  Carrots,  nutmeg,  and  pepper  contain 
myristicin — a  narcotic  and  psychomimetic.  Arsenic  is 
found  in  shrimp.  Of  the  forty-two  chemicals  that  con- 
tribute to  the  aroma  of  coffee,  here  are  just  a  few:  ac- 
etaldehyde.  acetic  acid,  acetone,  acetyl  methyl 
carbinol,  methyl  mercaptan,  ammonia,  cresols,  di- 
acetyl,  diethyl  ketone,  dimethyl  sulfide.  2,3-dioxyace- 
tophenone.  esters,  ethyl  alcohol,  eugenol,  formic  acid, 
furance,  furfural,  furfuryl  acetate. 

(5)  The  public  wants  miracle  drugs  but  has  developed  am- 
bivalent feelings  about  them.  Sulfas  and  penicillin  raised  re- 
spect for  drugs  to  an  all-time  high;  reports  of  reactions  to  them 
and  increased  resistance  of  bacteria  lowered  their  rafing. 
Thalidomide  led  to  more  doubts  about  the  use  of  drugs. 
Labeling  sucaryl  as  a  carcinogen  caused  additional  concern, 
but  on  the  other  hand,  naming  saccharin  as  another  led  to  an 
uprising  against  "Big  Brother  in  Washington,"  and  I  suspect 
that  labeling  scotch  and  beer  as  carcinogenic  will  cause  even 
more  consternation  and  conftision.  On  the  whole,  however, 
events  have  made  many  patients  become  therapeutic  (or  at 
least  drug)  nihilists. 

(6)  Dentists,  overjoyed  by  their  first  research  success  (that 
a  specific  mouth  bacteriuin  adheres  to  and  attacks  the  teeth  in 
the  form  of  a  plaque  and  that  this  bacterium  feeds  on  sugar, 
among  other  foods)  have  mounted  a  nationwide  campaign 
against  sugar  in  every  diet  (even,  I  suppose,  that  of  people 
with  a  complete  set  of  dentures),  completely  ignoring  solid 
evidence  that  an  additive  (fluoride)  to  the  water  supply  is  fat- 
more  effective  and  practical  in  preventing  dental  caries  than  is 
removing  sugar.  Again,  remember  that  a  Wish  doctor  need 
not  have  scientific  proof  and  FDA  approval  to  remove  some- 
thing, eg,  sugar,  from  the  diet. 

(7)  The  cost  of  hospital  care  has  risen  so  steeply  that  any 
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call  to  concentrate  on  prevention  of  disease  (rather  than  treat- 
ing it  once  diagnosed)  is  a  very  appealing  and  legitimate  one. 
And  the  most  eloquent  spokesman  for  the  value  of  basic  re- 
search, Dr  Lewis  Thomas,  has  confidently  assured  the  public 
that  prevention  of  disease  is  not  only  possible  but,  when 
achieved,  will  also  turn  out  to  be  far  cheaper  than  diagnosis 
and  treatment  once  disease  has  occuired.  What  the  Wish  doc- 
tor ignores  is  that  Dr  Thomas  has  repeatedly  expressed  his 
view  that  the  know-how  to  prevent  disease  will  come  from 
scientific  understanding  and  attacking  of  the  basic  causes  of 
disease,  rather  than  from  Wish  doctoring. 

(8)  Medical  research  has  made  spectacular  advances,  but 
what  the  medical  profession  does  not  know  is  still  at  least  as 
great  as  what  it  does  know.  TTierefore.  the  patient  for  whom 
the  Which  doctor  has  no  sure  treatment  might  quite  logically 
decide  to  try  his  luck  with  the  Wish  doctor  who  offers  assur- 
ance, confidence,  hope — all  important  placebo  effects. 
Norman  Cousins  may  be  the  only  patient  who  will  ever  cure 
himself  of  an  "incurable'"  collagen  disease  by  the  mysterious 
placebo  effect  of  laughter,  plus  large  doses  of  vitamin  C,  plus 
the  will-to-live,'  but  today's  patient  is  not  restricted  to  follow- 
ing Cousins's  regimen.  As  Cousins  pointed  out:' 

The  individual  who  is  looking  for  alternatives  to 
traditional  medical  ideas  has  a  wide  choice  of  ap- 
proaches with  varying  credentials — acupuncture, 
biofeedback,  homeopathy,  naturopathy,  iridology,  nu- 
trition, vitamin  therapy,  chiropractice,  meditation, 
yoga,  astrology,  numerology,  pyramidology,  graphol- 
ogy, psychic  surgery,  faith  healing,  apricot  kemel  ther- 
apy, Rolfmg,  touch  encounters,  self-massage,  negative 
ionization,  psychocalisthenics,  etc. 

In  addition,  there  is  Belloc  and  Breslow's  recommenda- 
tion that  to  live  longer  and  be  healthier,  one  need  follow  only 
simple  rules  of  living:^-^ 

1 .  Eat  three  regular  (moderate)  meals  a  day. 

2.  Exercise  moderately  2-3  times  a  week. 

3.  Obtain  7-8  hours  of  sound  sleep  each  night. 

4.  Smoke  no  cigarettes. 

5.  Drink  no  alcohol  or  drink  in  moderation. 

6.  Eat  breakfast  every  day;  eat  nothing  between  meals. 

7.  Don't  be  overweight. 

Although  some  might  be  apprehensive  and  hesitant  about 
enrolling  in  one  or  more  of  the  altematives  that  Cousins  lists, 
Belloc  and  Breslow's  plan  seems  reasonable  enough. 
However,  I  confess  that  even  in  the  tranquility  of  retirement,  I 
seem  to  be  unable  to  avoid  stress  and  worry,  and  it's  been 
decades  since  I've  had  7-8  hours  of  unbroken  sound  sleep  ex- 
cept before,  during,  and  after  a  surgical  operation.  Further,  my 
arthritis  keeps  me  from  regular  exercise,  and  I  always  battle 
overweight. 


What's  Wrong  with  the  WISH  Doctor? 

The  obvious  "what's  wrong"  is  that  the  Wish  doctor  has 
neither  the  scientific  training  nor  the  inclination  to  make  diag- 
noses of  the  specific  diseases  or  disorders  that  respond  far  bet- 
ter to  the  modem  medical  care  offered  by  the  Which  doctor 
than  to  the  psychotherapy  of  the  Wish  doctor.  It's  also  quite 
possible  that  your  excellent  Which  doctor,  although  he's 
found  no  organic  malfunction,  may  also  be  an  excellent  thera- 
pist and  make  recommendations  that  have  a  highly  beneficial 
placebo  effect.  In  brief,  "primum  non  nocere."  No  diagnosis, 
or  a  wrong  diagnosis,  is  a  most  effective  way  of  harming  a  pa- 
tient. 

Another  "what's  wrong"  is  that  no  one  knows  which  Wish 
plan  is  better  than  another  because  of  lack  of  real  knowledge. 
Even  John  Knowles,  then  president  of  the  Rockefeller 
Foundation  and  a  leading  advocate  of  the  individual's  respon- 
sibility for  his  or  her  own  health,  on  one  page  extolled  the 
Belloc  and  Breslow  plan,  but  on  another  wrote:^ 

Attempts  to  prevent  disease  and  improve  and  main- 
tain health  involve  multifaceted  strategies  and  expertise 
from  many  disciplines.  Fundamental  to  any  and  all 
such  attempts  is  sufficient  empirical  knowledge,  ie, 
knowledge  gained  through  observation  and  trial-and- 
error  experimentation  that  allows  the  advocate  to  con- 
vey his  information  with  sufficient  conviction  to  change 
the  behavior  of  his  audience.  Although  a  great  deal  of 
information  is  available,  the  whole  field  of  preventive 
medicine  and  health  education  needs  far  more  funda- 
mental research  and  long-tenn  field  experimentation... . 
The  support  of  fundamental  biomedical  research  has 
also  flagged  alarmingly  in  the  past  several  years.  Tlie 
basic  biological  mechanisms  of  most  of  the  common 
diseases  are  .itill  not  well  enough  known  to  give  clear 
direction  to  preventive  measures  [emphasis  added]. 

Knowles  then  added: 

So  what  do  I  do  at  the  age  of  50  years?  I  see  my 
physician  once  a  year  for  a  general  history  and  physi- 
cal examination  (including  blood  pres.sure.  rectal- 
prostate  exam),  chest  x-ray,  hematocrit,  stool  test  for 
blood,  blood  sugar  and  cholesterol  tests,  height  and 
weight,  immunizations  when  needed.  My  wife  does 
the  same,  plus  breast  and  pelvic  examination.  We  both 
get  regular  moderate  exercise,  sleep  eight  hours  a 
nighl.  keep  trim,  and  enjoy  the  odd  cocktail.  I  will  con- 
liiuic  lo  have  difficulty  wrestling  with  seat  belts. 

Tragically,  Knowles  died  this  year,  3  years  after  he  wrote 
the  paragraphs  above.  He  was  53  and  died  of  cancer  of  the 
pancreas. 
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Lewis  Thomas  analyzed  the  Breslow  report,  and  his  com- 
ments are  well  worth  repeating  here:'^ 

It  is  hard  to  imagine  any  good  reason  for  dying 
within  5  years  from  not  eating  a  good  breakfast,  or  any 
sort  of  breakfast.. . .  The  other  explanation  turns  cause 
and  effect  around.  Among  the  people  in  that  group  of 
7,000  who  answered  that  they  don't  eat  breakfast, 
don't  go  off  on  picnics,  are  underweight,  and  can't 
sleep  properly,  there  were  surely  some  who  were  al- 
ready ill  when  the  questionnaire  arrived.  They  didn't 
eat  breakfast  because  they  couldn't  stand  the  sight  of 
food.  They  had  lost  their  appetites,  were  losing  weight, 
didn't  feel  up  to  moving  around  much,  and  had  nouble 
sleeping.  They  didn't  play  tennis,  or  go  off  on  family 
picnics,  because  they  didn't  /ee/  good.  Some  of  these 
people  probably  had  an  undetected  cancer,  perhaps  of 
the  pancreas,  others  may  have  had  hypertension  or 
early  kidney  failure,  or  some  other  organic  disease  that 
the  questionnaire  had  no  way  of  picking  up.  The  study 
did  not  ascertain  the  causes  of  death  in  the  37 1 ,  but  just 
a  few  deaths  from  such  undiscemed  disorders  would 
have  made  a  significant  statistical  impact.  The  author 
of  the  paper  was  careful  to  note  these  possible  inter- 
pretations, although  the  point  was  not  made  strongly, 
and  the  general  sense  you  have  in  reading  it  is  that  you 
can  live  on  and  on  if  only  you  will  eat  breakfast  and 
play  tennis. 

A  much  less  obvious  "what's  wrong"  becomes  very  obvi- 
ous with  a  moment's  thought.  Today's  potent  drugs — often 
life-saving — do  have  side  effects  that  are  unpleasant  and 
sometimes  dangerous  to  a  sensitive  individual.  If  manipulat- 
ing one's  "life-style"  can  have  powerful  beneficial  effects  on 
the  mind,  the  heart,  the  gut,  collagen  synthesis,  or  cancer  cells, 
such  manipulations  may  also  have  harmful  effects,  of  varying 
intensity  in  different  individuals.  And  it  could  be  that  a  regi- 
men designed  to  lengthen  life  may  actually  shorten  it. 

And  no  one — I  repeat,  no  one — could  design,  let  alone 
complete  a  proper  experiment  to  learn  the  effect  of  life-style 
on  longevity.  Consider  the  problem.  He  would  have  to  select 
a  huge  gioup  of  young  men  and  women — perfectly  matched 
genetically,  physically,  and  in  their  environment — randomly 
assign  these  young  men  and  women  to  either  a  control  group 
or  to  an  experimental  group,  and  then  live  long  enough  to  fol- 
low them  for  40,  50,  or  60  years  to  complete  the  experiment 
and  detennine  which  group  lived  longer.  Remember  that  each 
group  must,  of  course,  during  the  lifetime  of  those  enrolled, 
have  identical  hazards  to  emotional  and  physical  health — ex- 
cept for  one  experimental  variable  (eg,  eat  breakfast  every 
day,  or  get  7-8  hours  of  sound  sleep  each  night).  The  impossi- 
bility of  completing  such  a  study  becomes  obvious  when  one 
realizes  that  the  scientists  in  charge  of  the  experiment  would 
long  since  have  been  dead  (or  lost  interest  in  the  project)  and 
the  entire  world,  including  medicine,  would  have  changed  so 


remarkably  as  to  make  continuation  of  the  controlled  experi- 
ment laughable. 

So  where  do  we  stand'?  Certainly  we  must  adhere  to  the 
"primum  non  nocere"  principle.  The  Wish  doctor  who  es- 
pouses daily  doses  of  10  g  of  vitamin  C  no  more  knows  the 
long-term  (5  or  10  years)  effects  of  his  prescription  than  did 
Roentgen  know  that  long-term  exposure  to  x-rays  would 
cause  severe  skin  bums,  cancer,  and  death.  If  the  carcinogenic 
effect  of  x-rays  had  been  discovered  first,  their  diagnostic  val- 
ues would  never  have  been  noted,  or.  if  noted,  never  used. 

The  Wish  doctor  does  not  really  know  that  all  natural  foods 
are  all  good.  Many  of  our  beneficial  drags  have  indeed  come 
from  plants  that  grow  wild  in  nature;  digitalis  is  a  good  exam- 
ple. But  digitalis  is  both  a  drag  and,  in  slightly  higher  dose,  a 
poison.  Indeed,  many  of  our  most  deadly  poisons  have  come 
from  naturally  grown  plants  and  trees:  cyanide  (in  apricot  pits 
and  in  Laetrile  formed  from  them),  strychnine,  hemlock,  and 
phalloidin  (from  Aimmita  mushrooms). 

The  organic-food  Wish  doctor  does  not  really  know  that 
domesticated  foods  are  safer  when  organically  grown  (ie,  no 
synthetic,  store-bought  fertilizers  added — only  fresh  manure). 
Recently,  analyses  of  some  organically  grown  foods  show  un- 
safe concentrations  of  cadmium,  not  present  in  chemical  fer- 
tilizers.'" 

The  Wish  doctor  who  succeeds  in  stopping  a  patient  from 
smoking  may  now  have  a  patient  straggling  with  the  problem 
of  obesity  or  increased  stress.  Statistically  speaking,  will  the 
patient  live  longer  with  his  smoking  or  with  his  obesity  and 
stress?  All  three  are  considered  risk  factors  for  heart  disease. 

The  Wish  doctor  who  insists  that  his  patient  jog  daily  has 
no  scientific  evidence  that  the  jogger  will  live  longer;  much 
published  evidence  indicates  otherwise,"  and  many  have  sug- 
gested that  joggers  will  have  a  higher  incidence  of  arthritis 
(which  I  can  assure  you  is  not  "high  level  wellness").  It  is  now 
certain  that  long-continued  exercise  does  not  prevent 
atherosclerosis;  marathon  ranners  do  not  live  forever  and  may 
have  clogged  coronary  arteries  at  autopsy  '- 

What  are  the  long-term  hazards  in  eating  a  high-fiber  diet? 
Who  knows?  Not  the  Wish  doctor.  One  Wish  doctor  insists 
that  good  health  requires  three  regular  meals  a  day,''  but  an- 
other, Nathan  Pritikin  of  the  Longevity  Center,  insists  on 
eight  small  meals  each  day.  Who's  right?  According  to 
Elias,"  3,500  patients  have  each  paid  $4,600  to  complete  the 
Pritikin  regimen;  $16,100,000  must  be  a  wish  really  come 
trae. 

Perhaps  the  greatest  danger  of  all  comes  from  the  convic- 
tion and  then  fanaticism  that  one  "life-style"  is  more  con- 
ducive to  health  and  long  life  than  any  other  and  that  everyone 
now  has  a  moral  and  legal  obligation  to  conform  to  it.  Am  I  a 
felon  if  I  choose  to  enjoy  life  for  60  years  rather  than  not  enjoy 
it  for  65  years?  Some  of  my  good  friends  say  "yes"  because  I 
will  develop  more  illnesses,  see  more  doctors,  and  have  more 
hospital  admissions  and  this  costs  them  more.  How  so?  Their 
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argument  is  that  my  refusiil  to  follow  ilwir  "life-style"  in- 
creases taxes  and  health  insurance  rates,  and  they'll  be 
damned  if  they'll  pay  for  my  extra  illnesses.  To  ease  the  con- 
cern of  such  callous,  heartless,  unfeeling  individuals.  I  have 
made  some  simple  calculations:  If  I  die  at  60  (instead  of  75  or 
80).  I  will  never  receive  Medicare  benefits  or  Social  Security 
checks.  My  conforming  friends  will  pay  lower  taxes  and  be 
far  better  off  financially  if  I  am  a  nonconformer.  especially  if  I 
drop  dead  on  the  street  and  never  require  hospital  care. 

Concluding  Remarks 

I  wrote  in  the  opening  paragraph  that  the  Wish  doctor 
probably  came  first,  and  has  ever  since  enjoyed  an  almost 
continuous  practice.  Probably  the  largest  group  ever  reported 
in  a  Wish  doctor  program  were  the  3.000,000  young  people 
enrolled  in  the  National  Tuberculosis  Association's  "Modern 
Health  Crusade"  in  the  late  1910's.'"'  Each  signed  a  pledge 
that  for  at  least  3  years,  he  would: 

1.  Have  three  meals  of  wholesome  food  a  day.  Chew 
thoroughly. 

2.  Exercise  daily  in  the  open  air.  Take  ten  deep  breaths  a 
day. 

3.  Get  a  long  night's  sleep  and  get  up  smiling. 

4.  Not  smoke  or  use  tobacco  in  any  fomi. 

5.  Drink  no  tea.  coffee,  alcoholic  drinks,  or  soft  drinks 
containing  injurious  drugs. 

6.  Avoid  fried  foods,  much  meat,  piecrust,  cakes  and 
sweets,  and  all  impure  candy. 

7.  Brush  his  teeth  twice  daily.  Use  dental  floss.  Bathe  his 
whole  body  twice  a  week,  and  wash  his  ears  and  neck 
once  a  day. 

8.  Consult  his  dentist  twice  a  year  and  his  physician  once 
a  year. 

9.  Attend  to  toilet  [empty  his  bowel]  at  the  same  time 
each  day.  Brush  his  shoes  every  moming.  Keep  his 
mind  clean  and  cheerful. 

Surely  this  Crusade  was  one  of  the  great  "Missed 
Opportunities"  of  all  time.  If  only  the  National  Tuberculosis 


Association  had  done  a  long-term  controlled  study  of 
Cru.saders  versus  Non-Crusaders,  we  would  by  now  have 
learned,  once  and  for  all  time:  ( 1 )  How  long  do  highly-moti- 
vated Crusaders  stick  to  such  pledges?  1  year?  2  years?  60 
years?  (2)  Have  all  conscientious  Crusaders  hved  well  past 
normal  life  expectancy,  and  way  past  their  Non-Crusader 
controls? 
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Radiologic  Abnormalities  due  to  Penetrating  Chest  Trauma 

Monika  Hiltner  BS  CRCP 
Case  Summary 


An  1 8-year-old  man  was  shot  in  the  back  during  an  alter- 
cation. The  gunshot  wound  was  near  the  angle  of  the  right 
scapula  posteriorly,  with  no  exit  wound.  On  arrival  in  the 
emergency  room,  he  was  awake  and  alert  with  blood  pres- 
sure 85/49  mm  Hg  [  11 .3/6.5  kPa]  and  heart  rate  93.  He  was 
afebrile.  His  airway  was  patent  and  his  breathing  was  tachyp- 
noe. Physical  examination  revealed  good  breath  sounds  on 
the  left,  but  diminished  throughout  the  right  with  rales  in  the 
right-upper  lobe.  A  chest  tube  had  been  placed  on  the  right 
side  before  arrival  in  the  ER.  The  patient  was  moving  his 
upper  but  not  his  lower  extremities.  The  rest  of  the  exam  was 
unremarkable.  The  chest  radiograph  taken  at  admission  is 
shown  in  Figure  1 . 


Ms  Hiltner  was  an  intern  in  Respiratory  Care,  Meritcare  Medical  Center. 

North  Dakota  State  University,  Fargo,  North  Dakota,  when  this  work  was  Fig.  1 .  Chest  radiograph  of  a  1 8-year-old  man  on  admission  to  the 

done.  emergency  room. 


How  would  you  answer  these  questions? 

What  radiographic  abnormalities  are  present? 


What  physical  assessments  can  be  used  to  confirm  the  diagnosis  suggested  by  the  radiograph  and  physical  examination'? 


Answers  and  Discussion  on  Next  Page 
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Answers 

Radiologic  Abnormalities:  There  is  severe  consolidation  of 
all  of  the  right-upper  lobe  because  of  a  pulmonary  contusion 
and  hematoma.  In  the  left  lung  there  is  an  irregular  pul- 
monary contusion  and  hematoma  involving  a  large  portion  of 
the  upper  lobe  near  the  apex.  The  endotracheal  tube  is  posi- 
tioned high  in  the  trachea  and  should  be  moved  down  about  2 
cm.  There  is  a  chest  tube  on  the  right  side,  and  a  lateral  radio- 
graph would  be  helpful  in  determining  its  placement.  It  is 
most  likely  in  the  5th  or  6th  intercostal  space. 

There  are  bullet  and  bone  fragments  scattered  around  the 
2nd  and  3rd  thoracic  vertebrae,  with  extrathoracic  fragments 
also  evident. 

Physical  Assessment:  Clinical  assessment  of  the  patient's 
pulmonary  status  is  performed  using  percussion,  palpation, 
and  auscultation.  Areas  of  consolidation  and  contusion  are 
dull  to  percussion,  whereas  areas  of  pneumothorax  are  hy- 
perresonant.  In  patients  who  are  able  to  vocalize,  palpation 
reveals  tactile  fremitus  that  is  increa.sed  near  the  consolida- 
tion and  contusion  and  decreased  near  the  pneumothorax. 
Subcutaneous  emphysema  may  also  be  palpable  in  the  pres- 
ence of  a  pneumothorax.  On  auscultation  over  a  con.solida- 
tion  or  contusion,  breath  sounds  are  bronchial,  but  over  a 
pneumothorax,  breath  sounds  are  diminished.' 

Preliminary  neurologic  assessment  is  accomplished  at  the 
bedside  using  the  correspondence  of  the  spinal  nerves  to  seg- 
mental fields  of  skin  called  dermatomes.'  -  By  pricking  the 
patient  with  a  pin  at  different  levels  on  his  body,  the  caregiv- 
er can  estimate  the  level  of  spinal  cord  damage.  The  der- 
matome system  is  shown  in  Figure  2.- 

Discussion 

Trauma  accounts  for  about  160,000  deaths  each  year  in 
the  United  States.  Of  this  number,  thoracic  trauma  is  the 
cause  of  25%.^'' 

Pathophysiology 


Fig.  2.  The  presence  or  absence  of  sensation  in  response  to  a  skin 
pricl<  at  tine  various  locations  (dermatomes)  exposes  the  level  of 
spinal-cord  injury.  C  =  cervical,  T  =  thoracic,  L  =  lumbar. 


Thoracic  trauma  may  he  divided  into  2  types —  penetrat- 
ing and  blunt.  Blunt  thoracic  trauma  is  the  result  of  a  blow  to 
the  chest,  damaging  the  heart  and  lungs  without  breaking  the 
skin.' '  This  occurs  most  often  as  a  result  of  a  motor  vehicle 
accident,  person-to-person  encounters  or  contact  as  during 
sports,  and  falls.  Penetrating  thoracic  trauma  typically  results 
from  gunshots  or  assaults  with  sharp  weapons  such  as  knives 
or  ice  picks.'  ■" 

The  severity  of  penetrating  chest  wountls  depends  on 
many  factors,  including  the  location  and  depth  of  the  pene- 
tration, the  force  with  which  the  penetration  was  intlicted, 
and  the  object  used  lo  intlici  it.'^  This  man's  wountl  was 


caused  by  a  bullet.  The  severity  of  a  bullet  wound  depends 
on  the  type  of  ammunition,  the  angle  and  distance  from 
which  it  was  fired,  the  type  of  firearm  used,  and  the  type  of 
tissue  that  was  penetrated."' 

A  thoracic  gunshot  wound  may  result  in  a  number  of  pul- 
monary injuries.  An  open  pneumothorax  (sucking  chest 
wound)  requires  immediate  treatment  because  the  loss  of 
negative  pleural  pressure  "sucks"  air  from  the  atmosphere 
through  the  wound  into  the  pleural  space.  The  ensuing  com- 
pression of  the  lung  causes  severe  respiratoi-)'  distress.  A  ten- 
sion pneumothorax  may  also  lead  lo  severe  respiratory  dis- 
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tress,  and  it  could  result  in  the  compression  of  the  heart — car- 
diac tamponade.  Hypovolemic  shock  may  result  from  bleed- 
ing and  from  the  complications  of  cardiac  tamponade,  which 
include  decreased  cardiac  output  and  hypotension.'"''' 

A  pulmonary  contusion,  like  the  one  seen  in  Figure  1, 
may  result  in  respiratory  failure  and  death  if  not  properly 
treated.  Hemorrhage  into  the  interstitium  and  alveoli  leads  to 
decrea.sed  ventilation  of  the  involved  lung,  which  allows  un- 
oxygenated  blood  to  reach  the  systemic  circulation. 
Decreased  compliance  of  the  involved  segments  can  lead  to 
overdistention  of  the  unaffected  lung  when  mechanical  ven- 
tilation is  used.'' 

The  Chest  Radiograph 

The  thoracic  injuries  mentioned  above  can  be  detected  ra- 
diographically.  For  example,  pulmonary  consolidation  is 
fairly  easy  to  recognize  due  to  the  solid  white  nature  of  the 
consolidated  segment  on  the  radiograph.  In  Figure  1,  the 
upper  right-heart  border  is  obscured,  but  the  diaphragm  is 
easily  seen.  This  tells  us  that  the  consolidation  is  in  the  right 
upper  and  middle  lobes  and  not  in  the  lower  lobes.  However, 
because  the  minor  fissure  of  the  right  lung  is  visible,  the  con- 
solidation is  confined  to  the  upper  lobe.  Small  pneumotho- 
races  may  be  difficult  to  see  on  a  chest  radiograph.  One 
should  be  able  to  see  the  margin  of  slightly  denser  lung  with 
darker  pleural  air  between  the  lung  and  chest  wall.'"  To  show 
a  pneumothorax  more  cleaiiy,  the  radiograph  may  be  taken 
on  full  expiration.  This  makes  the  lung  more  dense  and  the 
dark  areas  of  pleural  air  easier  to  see.  One  could  also  use  a 
lateral-decubitus  radiograph  to  spot  a  pneumothorax  because 
the  air  in  the  pleural  space  rises  and  collects  between  the  lung 
and  the  chest  wall.'" 

A  pulmonary  contusion  can  show  one  of  two  basic  pat- 
terns on  a  radiograph.  The  pattern  that  is  most  commonly 
seen  is  a  patchy,  poorly  defined  area  of  increased  parenchy- 
mal density.  A  lung  that  is  severely  contused  may  appear 
larger  than  the  unaffected  lung  due  to  edema,  and  the  affect- 
ed lung's  increased  weight  may  push  the  diaphragm  down. 
The  less  common  pattern  is  one  of  linear  and  inegular  infil- 
trates in  the  bronchioles." 

Spinal-Cord  Injury 

This  patient  sustained  damage  to  his  vertebral  column  and 
spinal  cord,  not  uncommon  with  penetrating  chest  injuries. 


Gunshot  wounds  are  the  third  leading  cause  of  spinal  cord  in- 
jury in  the  United  States,  after  automobile  accidents  and 
falls.'-  The  bullet  need  not  penetrate  the  spinal  canal  to  cause 
a  spinal-cord  injury.  The  impact  of  the  bullet  on  the  vertebral 
column  alone  may  cause  swelling  and  damage  to  the  spinal 
cord.  In  the  case  of  this  young  man,  however,  several  verte- 
brae were  crushed  and  the  spinal  cord  was  penetrated,  result- 
ing in  C-8  paraplegia.  This  patient's  upper-body  function 
continues  to  improve.  His  hospital  stay  was  relatively  un- 
eventful. He  was  intubated  for  airway  control  and  mechani- 
cally ventilated  until  his  ventilatory  capabilities  improved. 
He  received  ICU  care  for  20  days  and  36  days  of  rehabilita- 
tion and  then  was  discharged  to  his  mother's  home.  He  con- 
tinues in  out-patient  occupational  therapy  and  vocational  re- 
habilitation. 

In  Conclusion 

Early  recognition  of  acute  pulmonary  and  neurologic  im- 
pairment of  a  critically  injured  patient  is  imperative. 
However,  equally  important  is  early  anticipation  of  the  pa- 
tient's long-term  outcome  because  it  is  essential  for  directing 
treatment  expectations  during  rehabilitation. 
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Resources  Survey: 
A  Study  of 
Respiratory  Care 
Human  Resources 
in  Hospitals 

Covers  a  wide  range  of  human  resource 

issues,  including  compensation,  numbers 

of  full-time  equivalents,  job  vacancy 

rates,  education,  credentialmg,  and 

licensure.  Even  includes  information  on 

age,  sex,  and  years  of  experience.  Includes  comprehensive  summary, 

position  profiles,  salaries,  education,  experience,  credentials,  and  regional 

demographics.  Vacancies  are  inventoried.  68  pages,  66  tables. 

Item  BK12  S3S  (SSO  nonmembers) 


A  Study  of 
Chronic  Ventilator 
Patients  in  the 
Hospital 

chrome  ventilator-dependent  patients 
are  costing  American  hospitals  more 
than  $9  million  per  day  according  to 
this  Gallup  study  conducted  for  the 
AARC.  This  important  study  provides 
information  on  patients  who  depend  on 
life-support  systems;  why,  how,  and 
where  they  are  being  treated;  and  the 
cost  of  treatment.  47  pages,  9  tables,  12 
figures. 
Item  BK20  $25  (SSO  nonmembers) 

A  Study  of 
Respiratory  Care 
Practice 

This  study  examines  the  practice  of 
respiratory  care  in  today's  health  care 
environment  and  how  hospital 
reorganization  is  affecting  the 
profession.  Includes  chapters  on  medical 
direction,  current  respiratory  care 
services,  nontraditional  services, 
respiratory  care  protocols,  and  hospital 
senice  reorganization.  38  pages, 
34  tables,  15  charts. 
Item  BK17  $20  ($40  nonmembers) 
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Policy  and 
Procedure 
Manual 

Save  time  and  money  by 

making  your  department 

more  efficient  with  the 

Policy  and  Procedure 

Manual.  Its  130  pages  of 

policies  and  procedures 

cover  the  aspects  of 

admmistrative  and  clinical 

respiratory  care  for  both 

adult  and  pediatric  practice. 

Sections  on  administrative 

policies,  therapeutics,  clinical 

monitoring,  and  mechanical 

ventilation.  Standardized  formats  include  objectives,  indications, 

equipment,  policies,  contraindications,  troubleshooting,  procedures, 

hazards,  and  assessment  of  effectiveness. 

Item  BK6  $60  ($70  nonmembers) 


Respiratory 
Home  Care 
Equipment 


Respiratory  Home  Care 

Equipment  exclusively 

covers  home  care 

equipment  with  practical 

applications  and  charts  on 

oxygen  concentrators, 

liquid  units,  air 

compressors,  and  home 

care  ventilators.  An 

invaluable  book  for  the 

home  care  practitioner  and 

equipment  technician. 

Details  home  care  devices, 

cleaning,  disinfecting,  and 

monitoring  procedures  to 

minimize  infection.  Includes  guides  for  educating  staff  on 

equipment,  therapy,  patient  assessment,  and  safety.  Features 

procedures  for  gas  administration  and  monitoring  devices, 

humidifiers  and  nebulizers,  artificial  airways  and  resuscitators, 

respirators,  and  \'entiIatcTrs.  B\'  Steven  P.  McPherson.  Hardcover, 

192  pages,  141  illustrations,  6  tables. 

Item  BK7  $9  ($12  nonmembers) 


Orders  with  credit  cards  or  P.O.  numbers  may  call 
(214)  243-2272,  or  Fax  to  (214)  484-2720. 
If  ordering  by  mail,  send  coupon  to: 
AARC  Order  Department,  11030  Abies  Lane, 
Dallas,  Texas  75229-4593. 
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Handbook  of  Sleep-Related  Breathing 
Disorders,  by  JR  Stradling  MD.  Hard- 
cover. 296  pages,  illustrated.  New  York: 
Oxford  University  Press.  1993.  $60.00. 

In  the  opening  pages  of  the  Handbook  of 
Sleep-Related  Breathing  Disorders,  JR 
Stradling  writes,  "This  short  book  .seeks  to 
fill  a  gap  in  the  literature  on  sleep-related 
breathing  disorders."  He  continues,  saying 
that  many  state-of-the-art  texts  deal  with  the 
physiology  and  pathophysiology  of  sleep  dis- 
orders and  many  didactic  accounts  suggest 
"mandatory"  diagnostic  and  therapeutic  in- 
terventions for  sleep-disordered  breathing. 
Because  few  texts  are  available  to  guide  clin- 
icians in  starting  a  sleep  and  breathing  ser- 
vice, the  purpose  of  this  book,  is  to  provide 
"a  useful  starting  point  to  those  interested  in 
providing  a  [sleep  and  breathing]  service  for 
patients." 

The  book  is  not  meant  to  provide  a  com- 
prehensive review  of  sleep  medicine,  and 
Stradling  focuses  on  3  primary  areas:  ( 1 )  nor- 
mal sleep  and  breathing  and  the  pathophysi- 
ology and  clinical  presentations  of  obstruc- 
tive sleep  apnea;  (2)  diagnostic  procedures 
including  polysomnography  and  alternative 
diagnostic  approaches;  and  (3)  therapeutic 
approaches,  epidemiology  of  sleep  apnea, 
and  differential  diagnosis  of  sleepiness  in 
adults. 

We  find  that  the  information  presented 
within  the  Handbook  of  Sleep-Related 
Breathing  Disorders  is  concise  and  straight- 
forward with  ample  references  to  pertinent 
literature.  Chapter  2.  "Normal  Sleep  and 
Breathing,"  provides  detailed,  yet  simple, 
definitions  and  illustrations  of  the  electroen- 
cephalographic  criteria  used  to  identify  each 
stage  of  sleep)  and  explains  that  even  though 
sleep  produces  restorative  effects,  the  mecha- 
nisms of  sleep  are  dynamic  processes.  The 
author  explains  how.  during  sleep,  the  body 
responds  to  stimuli  much  differently  than 
during  wakefulnes.s — eg.  carbon  dioxide 
sensitivity  is  decreased  (relative  to  wakeful- 
ness) and  may  propagate  periods  of  ventila- 
tory instability.  Therefore,  while  one  is 
asleep,  any  number  of  neural  or  biochemical 
imbalances  may  occur  to  intrude  upon  the  re- 
juvenating effects  of  a  healthful  night's 
sleep. 

Once  the  information  necessary  to  devel- 
op the  reader's  awareness  of  the  differences 
between  normal  and  disturbed  sleep  has 


been  presented,  the  Handbook  of  Sleep- 
Related  Breathing  Disorders  addresses  di- 
agnostic strategies.  The  author  proposes. 
"What  really  needs  to  be  measured  [with  re- 
spect to  obstructive  sleep  apnea]  is  ( 1 )  the 
root  respiratory  cause  of  the  problem  and  (2) 
the  most  important  consequence,  ie,  the 
sleep  disruption  that  produces  the  symptom 
(sleepiness)  that  drives  the  requirement  for 
treatment."  He  continues  "Thus,  the  ideal 
monitor  would  measure  respiratory  regulari- 
ty and  effort  and  cross-correlate  it  with  a 
measure  of  sleep  continuity."  Unlike  U.S. 
physicians,  Stradling  does  not  advocate  that 
full  polysomnography  be  routinely  per- 
formed as  a  diagnostic  procedure  for  sleep 
apnea.  He  defends  his  position  by  stating 
that  "As  with  all  other  areas  of  medicine, 
clinical  outcome  is  the  true  gold  standard, 
and  the  value  of  a  test  should  be  judged  ac- 
cording to  whether  it  identifies  patients  who 
will  benefit  from  treatment." 

Following  a  review  of  diagnostic  strate- 
gies, the  Handbook  of  Sleep-Related 
Breathing  Disorders  describes  therapeutic 
options  for  sleep  apnea.  Here,  theoretical 
foundations  for  two  routine  interventions  for 
sleep  apnea,  uvulopalatopharyngoplasty  and 
nasal  continuous  positive-airway  pressure 
(CPAP),  are  discussed.  Other  topics,  such  as 
nocturnal  noninvasive  positive-pressure  ven- 
tilation for  central  sleep  apnea  or  hypoventi- 
lation syndromes,  phrenic  nerve  pacing,  and 
the  management  of  "benign"  snoring,  are 
also  addressed.  Practical  considerations,  such 
as  patient  education  and  developing  strate- 
gies to  promote  patient  adherence  to  pre- 
scribed therapy,  are  emphasized. 

Stradling  believes  that  patient  acceptance 
and  adherence  to  nasal  CPAP  therapy  are  de- 
tennined  during  the  first  and  second  nights  of 
treatment.  Therefore,  he  advocates  that  nasal 
CPAP  be  initiated  duiing  an  overnight  stay  in 
the  hospital,  rather  than  in  the  patient's 
home.  By  initiating  nasal  CPAP  in  the  hospi- 
tal, staff  members  are  available  to  provide 
support  and  to  intervene  if  problems  arise 
during  the  patient's  first  experience  with 
treatment.  By  educating  the  patient  about  his 
disorder  and  ensuring  that  the  first  night  of 
therapy  is  successful.  Stradling  envisions  pa- 
tients who  are  motivated  to  adhere  to  the  pre- 
scribed therapeutic  regimen. 

In  summary,  we  believe  that  the  informa- 
tion contained  in  the  Handbook  of  Sleep- 


Related  Breathing  Disorders  provides  the 
reader  with  the  fundamentals  of  sleep  disor- 
ders to  incorporate  into  practice.  Because 
sleep-disordered  breathing  has  both  physio- 
logic and  psychologic  sequelae,  this  book 
provides  a  useful  resource  to  a  variety  of  pro- 
fessionals. Social  workers  and  psychologists 
and  respiratory  care  practitioners  and  nurses 
may  develop  a  working  knowledge  of  sleep- 
disordered  breathing,  enhancing  their  clinical 
assessment  and  decision-making  skills . 

In  Europe,  where  this  book  originated, 
outpatient  and  home-based  diagnostics  are 
advocated,  in  part,  because  of  practical  con- 
straints of  medical  practice  in  Europe  (ie,  al- 
location of  available  financial  or  technical  re- 
sources). Consequently,  the  views  presented 
by  Stradling  do  not  necessarily  coincide  with 
the  practice  of  U.S.  physicians.  Nonetheless, 
we  support  Stradling's  conclusion  that  there 
is  "no  one  right  way  of  doing  a  sleep  study" 
and  that  "a  good  understanding  of  the  prob- 
lem is  infinitely  more  important  than  insist- 
ing on  having  the  full  polysomnographic  kit 
performed  on  all  patients,  as  this  [under- 
standing] alone  guarantees  diagnostic  excel- 
lence." 

We  are  pleased  that  this  book  emphasizes 
patient  education  and  techniques  to  promote 
adherence  to  therapy.  Patient's  with  sleep- 
disordered  breathing  are  at  increased  risk  for 
morbidity  and  mortality.  Once  a  patient  has 
been  identified  as  having  sleep-disordered 
breathing  and  an  appropriate  therapy  has 
been  prescribed,  a  successful  outcome  rests, 
in  large  part,  on  adherence  to  therapy. 
Consequently,  we  believe  that  strategies  that 
promote  patient  satisfaction  and  adherence  to 
therapy  are  of  equal  importance  to  diagnostic 
and  therapeutic  strategies.  In  closing,  we  be- 
lieve that  Stradling  accomplishes  his  goal 
and  that  the  Handbook  of  Sleep-Related 
Breathing  Disorders  provides  "a  useful 
starting  point  to  those  interested  in  providing 
a  [sleep  and  breathing]  service  for  patients." 

Michael  J  Decker  BSN  RN  CRTT 

Advanced  Clinical  Nurse 

Frank  J  Caruso  RRT 

Administrative  Director 

Department  of  Adult  Respiratory  Care 

University  Hospitals  of  Cleveland 

Cleveland.  Ohio 
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Letters 


A  Reader  Objects  to  Small-Type 
Abstracts 

I  look  forward  to  the  November  issue 
of  Respiratory  Care  each  year  because 
I  enjoy  reading  the  abstracts,  but  in  the 
most  recent  printing  (1994)  the  point  size 
is  so  tiny  that  my  poor  eyes  bulged  and 
nearly  hemorrhaged  under  the  strain.  I 
just  cannot  deal  with  such  small  print  at 
this  point  in  my  life.  Not  only  is  my  hair 
graying,  but  my  eyes  are  aging.  Carrots 
do  not  help.  What  point  size  did  you  use? 
In  closing,  I  would  like  to  say 

Whose  abstracts  these  are  I  do  not  know 
Because  the  point  size  is  much  too  low. 
So  I  give  my  magnifying  glass  a  shake 
To  overcome  a  printer's  mistake. 

I  wade  through  this  morass  of  tiny  words 
And  find  over  175  abstracts  densely 
packed. 

Alas!  Every  number  in  abstfact  OF- 94-200 

is  blurred. 
What  a  pain  in  the  magnifying  glass! 

Gregory  D  Hagan  MAE  RRT 

Assistant  Professor 

Respiratory  Care 

Madisonville  Community  College 

Madisonville,  Kentucky 


And  the  Editor  Responds: 

As  we  plotted  and  schemed,  it  did  appear 
That  instructions  to  authors  were  perfectly 
clear 

Accepted  ahslrculs  will  he  pholoi'raphed... 
Do  not  use  A'/'C  size  less  tluin  9  points 

Our  philosophy  evolving  ever  yet — 
What  you  send  is  what  you  get. 
Though  much  reduced  we  do  regret. 

In  "9.5,  we  expect  there  to  be 
M)  abstracts  that  all  can  see 
Studies  and  evaluations — a  real  mix 
But  with  four  to  a  page  instead  of  six ! 

Pat  Brougher  BA  RR  I 

F.dilor 
Rl-SI'IRAIORY  CARI; 


Reader-Investigators  Probe  Differences 
in  Aerosol  Study  Results 

Optimal  techniques  for  administration 
of  metered  dose  inhaler  (MDI)  to  mechani- 
cally ventilated  patients  are  currently  being 
evaluated.  One  of  the  parameters  of  signifi- 
cance is  the  timing  of  actuafion  of  the  MDI 
in  relation  to  delivery  of  inspiratory  airflow 
by  the  ventilator.  In  the  September  1994 
issue  of  Respiratory  Care.  Harwood, 
Rau.  and  Thomas-Goodfellow  reported 
that  2 1 .4%  of  the  dose  of  albuterol  from  an 
IVIDI  actuated  into  an  Aero  Vent  adapter  in 
vitro  deposited  distal  to  the  endotracheal 
tube.'  We  were  intrigued  by  this  finding 
because  this  group,  using  an  identical 
model,  in  1992  reported  a  deposition  of 
.■^2.1%  of  the  total  dose.-  In  addition  to  the 
difference  in  the  technique  of  processing 
the  filters  and  possible  variations  in  the 
sample  lots  cited  by  the  authors,  inspiratory 
flow  patterns  and  timing  of  actuation  of  the 
IVIDI  were  different  in  the  two  reports. 

We  suspect  that  the  timing  of  actuation 
of  the  MDI  may  be  primarily  responsible 
for  the  variations  in  deposition  of  albuterol 
observed  in  the  two  studies.  In  the  1992 
study,  the  MDI  was  fired  at  the  beginning 
of  inspiration,  whereas  in  the  more  recent 
article  the  MDI  was  fired  I  second  prior  to 
the  beginning  of  inspiration.  Crogan  and 
Bishop,'  cited  by  the  authors  in  both  arti- 
cles, demonstrated  that  firing  an  MDI  into  a 
flowing  gas  stream  at  60  L7min  was  more 
eftlcient  {l\%  of  dose)  than  firing  before 
initiation  of  flow  (1%  of  dose),  using  a9.0- 
mm  endotracheal  tube  (ETT).  The  impor- 
tance of  coordination  of  inhaler  actuation 
with  inspiratory  airflow  is  also  supported 
by  the  work  of  Dhand  et  aV  demonstrating 
that  most  of  the  aerosol  flume  was  dissipat- 
ed within  100  ms  (0.1  s)  after  actuation. 
Therefore,  actuation  of  the  MDI  should  be 
coordinated  with  generation  of  airtlow  by 
the  ventilator. 

Using  a  bench  model  with  actuation  of 
MDI  into  an  AeroVent  adapter,  we^''  ob- 
served (and  have  reported  in  abstracts)  de- 
position of  albuterol  ranging  from  27  to 
.'^9.4%  of  the  administered  dose  during  vari- 
ous modes  of  mechanical  ventilation  with  a 
dry  ventilator  circuit.  In  both  studies,  our 
deposition  results  agreed  with  the  1992  re- 


ports of  Rau  et  al.-  Fuller  et  aF  actuating  an 
MDI  into  an  adapter  at  the  ETT.  at  the  be- 
ginning of  inspiration,  demonstrated  in- 
vivo  deposition  of  3.89^^^  in  a  ventilator  cir- 
cuit with  humidification,  which  is  consider- 
ably more  than  1 .69%  reported  by  Harwood 
etal.' 

In  1992,  Rau,  Harwood,  and  Groff  used 
a  sine-wave  inspiratory  flow  pattern,  where- 
as in  1994  Harwood,  Rau,  and  Thomas- 
Goodfellow  used  an  accelerating-flow 
waveform.'-  We  found  that  a  decelerating 
flow  pattern  resulted  in  a  small  but  statisti- 
cally significant  increase  in  deposition  over 
both  sine-  and  square-wave  flow  patterns, 
but  the  differences  we  found  between  these 
flow  patterns  (<  10%  of  total  deposition) 
would  not  account  for  the  >  40%  variance 
in  deposition  of  albuterol  between  the  two 
studies  from  the  Rau  group.'  - 

The  optimal  timing  for  actuation  of 
MDI  in  mechanically  ventilated  patients 
has  not  been  established,  but  it  appears 
from  an  analysis  of  data  presented  that  ac- 
tuation of  the  MDI  I  second  prior  to  die  ini- 
tiation of  a  mechanical  breath  in  a  dry  ven- 
tilator circuit  reduces  deposition  of  al- 
buterol with  an  MDI  and  AeroVent  Adapter 
fi-om  32  to  2 1 .4%  and  with  the  Medicomp 
ETT  MDI  actuator/adapter  from  7.3  to 
1.69%.  We  suggest  that  when  an 
AeroVent  or  a  Medicomp  ETT  actuator/ 
adapter  is  used,  actuation  of  the  MDI  be 
.synchronized  with  the  beginning  of  inspira- 
tion. 

Jim  Fink  MS  RRT 

Administrative  Director 
Respiratory  Care  Service 

Rajiv  Dhand,  MD 

Staff  Physician 

Division  of  Pulmonary  and  Critical  Care 

Medicine 

Hines  Veterans"  Adniinislralion  Hospital 
Hincs,  Illinois 
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Harwood,  Rau,  and  Thomas-Goodfellow 
respond: 

We  appreciate  the  careful  reading  of 
our  recent  investigations  concerning  the 
delivery  of  aerosolized  bronchodilators  to 
intubated  patients  on  mechanical  ventilato- 
ry support  and  the  insightful  comments  of 
Fink  and  Dhand.  As  they  accurately  note. 


we  found  a  mean  of  32.1%  versus  21.4% 
for  aerosolized  drug  delivery  with  the  same 
reservoir  device,  the  Monaghan  AeroVent, 
in  two  different  studies  conducted  at  our  in- 
stitution.'- 

We  agree  that  one  of  the  possible  vari- 
ables causing  this  difference  may  have 
been  a  slight  difference  in  the  timing  of  the 
MDI  actuations,  with  the  timing  approxi- 
mately 1  second  prior  to  mechanical  inspi- 
ration giving  the  21.4%  delivery.  A  com- 
ment by  Manthous  and  Schmidt'  may  be 
particularly  appropriate  here:  "While  this 
(Marquest)  adapter  was  ineffective  in  our 
hands,  it  remains  possible  that  some  nu- 
ance of  technique  or  timing... could  be  at 
fault.  As  we  noted  in  our  discussion,  there 
were  also  other  factors  that  were  different 
in  the  two  studies,  including  the  filtration 
technique  and  a  possible  lot-size  difference 
in  the  actuator  nozzle  on  the  AeroVent  (ac- 
cording to  Monaghan  Medical). 

We  point  out,  however,  that  the  inspira- 
tory flow  pattern  was  the  same  on  the 
900C,  in  both  studies:  the  approximate 
sine,  or  accelerating  pattern  (the  variable 
flow  pattern).  We  are  of  the  opinion  that 
the  best  term  for  the  variable  flow  on  the 
900C  is  an  approximate  sine,  but  the  term 
accelerating  was  used  based  on  reviewers' 
comments. 

Although  timing  may  not  be  everything 
when  delivering  an  aerosol  by  MDI  to  a 
ventilated  patient,  it  is  intuitively  important 
because  intrinsic  PEEP  and  residual  expira- 
tory flow  may  lead  to  a  loss  of  aerosol  if  the 
MDI  is  activated  too  early  prior  to  initiation 
of  inspiration.  We  do  not  believe  that  the 
differences  we  have  shown  in  the  two  stud- 
ies completely  supports  the  conclusion 
reached  by  Fink  and  Dhand  because  other 


factors  vary  as  well.  Only  a  controlled  vari- 
ation of  timing  alone  would  provide  com- 
plete support  for  their  conclusion;  however, 
our  findings  certainly  do  not  contradict 
their  conclusion. 

Although  in-vitro  studies  provide  valu- 
able information  for  clinically  applied 
aerosol  delivery  devices,  the  variation  seen 
serves  to  emphasize  that  clinical  use  of 
these  devices  for  dosing  should  be  guided 
ultimately  by  the  patient's  response. 

Robert  J  Harwood  MSA  RRT 

Assistant  Professor 

Joseph  L  Rau  PhD  RRT 

Professor  and  Chair 

Lynda  Thomas-GoodfeUow  MBA  RRT 

Director  of  Clinical  Education 

Department  of  Cardiopulmonary  Sciences 

Georgia  State  University 

Atlanta,  Georgia 
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CORRECTION 

The  first  line  of  Section  5.3  of  the  Chnical  Practice  Guideline:  Body  Plethysmography  (RespirCare  1994;39(I2);1185)  was  omitted 
during  production.  The  section  should  read 

5.3  Presence  of  devices  or  other  conditions,  such  as  continuous  I.V.  infusions  with  pumps  or  other  equipment  that  will  not  fit 
into  the  plethysmograph.  that  should  not  be  discontinued,  or  that  might  interfere  with  pressure  changes  (eg,  chest  tube, 
transtracheal  O2  catheter,  or  ruptured  eardrum): 

We  regret  the  error. 
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Notices  of  competitions,  scholarships,  fellowships,  examination  dates,  new  educational  programs,  and  the  like  will  be  listed  here  free  of 
charge.  Items  for  the  Notices  section  must  reach  the  Journal  60  days  before  the  desired  month  of  publication  (January  I  for  the  March  issue. 
Febmary  I  for  the  April  issue,  etcl.  Include  all  pertinent  information  and  mail  notices  to  RESPIR.ATOR^'  CARE  Notices  Dept.  1 1030  Abies 
Lane.  Dallas  TX  7522iJ-45')3. 
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Feliowships 


Allen  &  HanbuPi's  Fellowship  for 
Asthma  Program  Developnienl 


Lifecare  Fellowship  iti  Mechanical  Ventilation 


Monaghait/Trudell  Fellowship  for 
Aerosol  Technique  Development 


Respironics  Fellowship  in  Noninvasive 
Respirator)'  Care 


$3..'iOO  plus  travel  expenses 

$  1 ,000  plus  travel  expenses 
$  1 .000  plus  travel  expenses 

$  1 .000  plus  travel  expenses 


Literary  Awards 

Radiometer  Awards  for  Best  Feature  Articles 
Sponsored  by  Radiometer  America 
(Divided  equally  among  three  winners! 

Best  Papers  by  1994  OPEN  FORUM  Participants 
Who  Have  Never  Published  as  First  Author 
Sponsored  by  Allen  &  Hanburys 
(Two  winners  -  $5(K)  each) 

Best  Papers  on  OPEN  FoRUM  Presentation 
Sponsored  by  Allen  &  Hanburys 
(Two  winners  -  $  1 ,000  each) 


$2,000 


Best  Paper  Published  in  RESPIRATORY  CARE 
Sponsored  by  Allen  &  Hanburys 


$2,000 
Dr  Allen  DeVilbiss  Technology  Paper  Award  $2,000  plus  travel  expenses 


Recognition  Awards 


Dr  Charles  H  Hudson  Award  for 
Cardiopulmonary  Public  Health 


Invacare  Award  for  Excellence  in  Home 
Respiratory  Care 


Forrest  M  Bird  Achievement  Award 


Scholarships 


ARCF  Scholarship 

Sponsored  by  Aequitron 

Morton  B  Duggan  Jr  Scholarship 

Jimmy  A  Young  Scholarship 

William  F  Miller  MD  Postgraduate  Scholarship      $1,000 


$500  plus  travel  expenses 
$500  plus  travel  expenses 
$2,000  plus  travel  expenses 

$1,250 

$   500 
$1,000 


THE  NATIONAL  BOARD  FOR  RESPIRATORY  CARE— 1995  Examination  and  Fee  Scliedule 

Examination 

Application 

Examination 

Application 

Date 

Deadline 

Date 

Deadline 

CRTT:          March  11.  1995 

January   1,  1995 

CPFT:           June  3,  1995 

April  1,  1995 

July  15,  1995 

May  1.  1995 

November  11,  1995 

September  1.  1995 

RPFT:           December:.  1995 

September  1.  1995 

RRT:             June  3.  1995 

Febmary  1,  1995 

Peri/Ped:       March  1 1.  1995 

November  1.  1994 

December  2,  1995 

August  1,  1995 

Fee  Schedule 

CRTT 

Active 

Inactive 

—new  applicant: 

$  90.00 

CRTT  Recredentialing: 

$25.00 

$  60.00 

— reapplicant: 

$  60.00 

RRT  Recredentialing: 

RRT  Written  and  Clinical  Simulation 
—  new  applicant: 
— rcapplicanl: 

$190.00 
$160.00 

Written  Registry  Examination 
Clinical  Simulation  Examination 

$25.00 
$65.00 

$  60.00 
$KKI.OO 

Written  Registry  Only 
—new  applicant: 

CPFT  Recredentialing: 

$25.00 

$  80,00 

$  90.00 

RPFT  Recredentialing: 

$25.00 

$1.10,00 

— reapplicant: 

$  60.00 

P/P  Specially  Credentialing: 

$25.00 

$1.10,00 

Clinical  Simulation  Only— new  &  reapplicant:                       $100.00 

Membership  Renewal: 

CPFT 

CRTT/RRT/CPFT/RPFT 

$   12.00 

— new  applicant: 

$IOO.(K) 

— reapplicant: 
RPFT 

— new  appiicani: 

$  SO.OO 

Credential  Verification 

$  2.00 

$   15.00 

il.SO.OO 

Replacement  Ccrtincalc 

$  6.00 

$  25.00 

— reapplicant: 

$1.10.00 

Copy  of  NBRC  Directory:  1994 

Pcrinatal/Pcdiatric  Specialty 

Active  Credcntialcd  Practitioners 

N/C 

$  25.00 

— new  applicant: 

$150,00 

Copy  of  NBRC  1 994  Listing  of  All 

—reapplicant: 

$1.10,00 

Credcntialcd  Practitioners 

$10.00 

$  25.00 

8310  Neiman  Road  •  L 

enexa 

Kansas  66214  •  (9K^)  599.42(Kt 
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With  the  Information 
Service  Card,  you  can 

STOP  SEARCHING  AND 
START  BUYING. 

Get  the  facts  on  all  the 

products  and  services  advertised 

in  this  issue 

easily  and  quickly. 

The  computerized  Information 

Service  Card  does  it  all. 

Simply  Hll  in  your  name  and  address, 

check  the  appropriate  boxes, 

and  mail  or  fax  it. 


By  Tony  Dal  Nogare,  MD 

ARDS  was  originally  described  in 
1967  and  has  since  undergone  much 

scrutiny.  This  review  of  ARDS 
discusses  the  latest  developments  in 

risk  factors  and  treatment.  Also 

covers  the  5  diagnostic  criteria  that 

must  be  present  to  make  an  accurate 

diagnosis  of  ARDS,  including 

clinical,  radiographic,  and 

physiologic  criteria. 


Item  VT31   -  VHS  (60  minutes) 
$35  (nonmember  $40). 
Add  $3.25  for  shipping 


i- 


Call  (214)243-2272  or 
Fajcyour  order  to  (214)  484-6010 

American  Association  for 
Respiratory  Care 

11030  Abies  Ln.,  Dallas,  TX 
75229-4593 


Learn  the 


Nedianics 


of  Mechanical  Ventilation 


Explains  how  physical  and  mathematical  models  are  developed  and 
applied,  hov\^  such  models  are  incorporated  into  ventilator  design  to 
provide  estimates  of  mechanics,  and  some  of  the  problems  that  can 
develop  because  of  the  limitations  of  the  models.  Chotburn  points  out 
that  lack  of  consistency  among  manufacturers  in  the  way  in  which 
compliance  and  resistance  are  measured  and  temperature 
conversions  are  applied  and  how  the  lack  of  published  accuracy  and 
hy  Robert  L.  Chatburn,  RRT     precision  information  make  data  interpretation  difficult. 


Monitoring  Respiratory 

Mechanics  During 

Mechanical  Uentilation 


Item  VT30  —  VHS  (60  minutes) 
$35  ($40  nonmembers) 

Add  $3  for  shipping  and  handling. 
Call  (214]  243-2272  or  Fax  Your  Order  to  (214)  484-2720  •  American  Association  for  Respiratory  Care  •  1 1030  Abies  Lane,  Dallas,  TX  75229-4593 

Texas  customers  only,  please  add  SV*%  sales  tax  (including  shipping  charges).  Texas  customers  that  are  exempt  from  sales  tax  must  attach  an  exemption  certificate. 


New  Products 
&  Services 


News  releases  about  new  products  and  services  will  be  considered  for  publication  in  this  section.  There  is  no  charge  lor 
these  listings.  Send  descriptive  release  and  glossy  black  and  white  photographs  to  Respiratory  Care  Journal,  New  Products 
and  Services  Dept,  1 10.^0  Abies  Lane.  Dallas  TX  75229-4593. 


PEDIATRIC  END-TIDAL  CO2 
DETECTOR.  Nellcor  introduces  the 
new  PEDI-CAP  r^',  the  petJiatric  ver- 
sion of  the  company's  EASY  CAP® 
(iisposable  end-tidal  CO2  detector. 
The  PEDI-CAP  detector  changes 
color  (from  purple  at  inspiration  to 
yellow  at  expiration)  as  COt  levels 
rise  and  fall  during  breathing. 
According  to  the  manufacturer,  it  is 
especially  suitable  for  use  during 
emergency  intubations  to  verify  cor- 
rect endotracheal  tube  placement  and 
to  warn  the  clinician  should  the  tube 
become  dislodged  from  the  patient's 
airway.  The  PEDI-CAP  detector  is 
compatible  with  virtually  all  neonatal 
and  pediatric  resuscitators  and  can  be 
used  for  up  to  two  hours  for  continu- 
ous end-tidal  CO2  detection.  The 
light-weight  device,  which  easily  fits 
in  a  pocket,  is  suitable  for  patients 
weighing  from  1  to  15  kg;  it  requires 
no  batteries,  cables,  connectors,  or 
calibration.  Contact  Nellcor  Incorpor- 
ated, Dept  RC,  4280  Hacienda  Drive, 
Pleasanton  CA  94588.  (510)  463- 
4000.  Please  mention  Respiratory 
Care  when  you  call. 


HAND-HELD  CAPNOMETER. 

BCI  International  has  introduced 
their  Model  8200  Capnocheck® 
hand-held  Capnometer.  The  Cap- 
nocheck provides  spotcheck  readings 
of  end-tidal  CO:  and  respiration  rate 
and  can  verify  inlubalion  on  all  pa- 


tients from  neonate  to  adult.  This 
product  operates  on  internal 
rechargeable  batteries  and  is  compat- 
ible with  an  external  commercially 
available  printer.  It  can  also  be  con- 
nected to  the  AC  adaptor.  Contact 
BCI  International,  Dept  RC.  W238 
N1650  Rockwood  Drive.  Waukesha 
WI  53188-1199,  (800)  558-2345. 
Don't  forget  to  mention  RESPIR- 
ATORY Care  when  you  call. 


MEDICAL  RESEARCH  DATA- 
BASE. Health  Information  Search 
offers  a  computer  search  of  the 
National  Library  of  Medicine  Data- 
bases covering  research  articles  from 
over  3.500  of  the  leading  medical 
journals.  The  search  provides  listings 
and  abstracts  on  the  latest  medical  re- 
search articles  on  any  patient  condi- 
tion, disease,  method  of  diagnosis,  or 
method  of  treatment.  Search  results 
can  also  be  provided  from  specialized 
databases  on  drug  effects,  cancer. 
AIDS,  toxic  materials,  and  other 
areas.  An  initial  search  providing  list- 
ings and  abstracts  of  up  to  50  of  the 
latest  research  articles  on  any  given 
topic  costs  $49.75.  After  reviewing 
the  listings  and  abstracts,  copies  of 


selected  articles  or  listings  of  less-re- 
cent related  articles,  one  can  obtain  at 
additional  cost.  Contact  Health 
Information  Search.  Dept  RC.  P.O. 
Box  570361,  Tarzana  CA  91357, 
(800)  INFO  RX6.  Please  mention 
Respiratory  Care  when  you  call. 


TOBY  TRACHEASAURUS.  Toby 
Tracheasaurus  Therapy  toys  help 
children  who  require  a  tracheostomy 
tube  and  ventilator  support  to  learn 
how  to  talk  by  utilizing  the  Passy- 
Muir  speaking  valve.  The  Toby 
Tracheasaurus  stuffed  animal  and 
puppet  dinosaur  characters,  which 
wear  the  speaking  valve,  help  create  a 
fun  therapy  atmosphere  for  children. 
Toby  Tracheasaurus  Therapy  toys  are 
made  possible  through  corporate 
sponsorship  by  Passy-Muir,  Inc.  (the 
manufacturer  of  the  Passy-Muir 
Tracheostomy  Speaking  Valve)  and 
Shiley.  Mallinckrodt  TPI  Inc  (the 
manufacturer  of  Shiley  Pediatric 
Tracheostomy  Tubes).  The  complete 
line  of  toys  includes  a  Toby  Trachea- 
saurus stuffed  animal,  a  puppet,  a 
Toby  Tote  with  whistle,  bubbles, 
stickers,  and  toys),  therapy  forms  and 
motivational  progress  charts.  A  col- 
oring book  in  story  format,  which 
helps  therapists  and  parents  discuss 
with  children  what  it  means  to  have  a 
tracheostomy,  is  also  available. 
Contact  Voicing,  3857  Birch.  Suite 
194.  Newport  Beach  CA  92660. 
(714)  833-2710.  Please  mention 
Respiratory  Care  when  vou  call. 
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ASTHMA     BROCHURE.     The 

Asthma  and  Allergy  Foundation  of 
America  (AAFA),  with  an  educational 
grant  from  Zeneca  Pharmaceuticals, 
has  published  Reaching  for  the  Stars: 
Teens  Talk  to  Teens  about  Asthma,  a 
new  patient  education  brochure.  The 
brochure  contains  the  thoughts  and 
quotes  of  nearly  100  teens  who  have 
asthma.  Contact  Dawn  Marvin  of 
AAFA  at  (202)  466-7643  for  a  copy. 
Don't  forget  to  mention  RESPIRA- 
TORY Care  when  you  call. 


DRUG    DELIVERY    DEVICE. 

Aradigm  Corporation  has  developed 
the  SmartMistT"'  System,  a  micropro- 
cessor-controlled, noninvasive  pul- 
monary drug  delivery  device.  Ac- 
cording to  the  manufacturer,  the 
SmartMist  System  is  an  ideal  plat- 
form for  investigating  the  effects  of 
various  inhalation  modes  on  the  de- 
livery of  aerosols;  it  can  be  prepro- 
grammed to  control  the  delivery  of 
medication  precisely,  actuating  the 
MDI  only  when  inhalation  has 
reached  a  specific  flow  and  volume. 
According  to  Aradigm,  the  Smart- 
Mist  System  may  optimize  the  use  of 
MDIs  by  improving  the  patient's  in- 
halation technique  and  by  monitoring 
compliance.  The  microprocessor- 
controlled  SmartMist  System  records 
the  date,  time,  and  respiration  param- 
eters each  time  a  patient  activates  the 


device,  enabling  a  health  care  profes- 
sional to  access  the  information 
through  a  standard  computer  inter- 
face. Contact  Melissa  Prince  of  Arad- 
igm at  (510)  783-0100.  Don't  forget 
to  mention  Respiratory  Care 
when  you  call. 


MRI  MONITORING  SYSTEM. 

The  French  company  ODAM  BRUK- 
ER  introduces  the  new  MAGLIFE 
system  to  monitor  the  vital  signs  of 
neonatal,  pediatric,  sedated,  anes- 
thetized, ventilated,  or  critically  ill  pa- 
tients undergoing  MRI  examination. 
According  to  the  manufacturer,  the 
new  MAGLIFE  system  enables  an  at- 
tendant standing  next  to  the  magnet 
and  near  the  patient  to  survey  the  pa- 
tient's condition  and  immediately 
react  to  irregularities.  Installed  inside 
a  Faraday  cage  near  the  patient,  the 
fully  integrated  and  compact 
MAGLIFE  system  displays  all  the  pa- 
tient's vital  signs  and  creates  digital 
files  of  these  parameters  without  in- 
terfering with  the  quality  of  the  MRI 
images.  MAGLIFE  monitors  ECG. 
SpOi.  capnography,  body  tempera- 
ture, and  both  invasive  and  noninva- 
sive blood  pressure.  Contact  French 
Technology  Press  Office,  Dept  RC, 
401  N  Michigan  Avenue,  Suite  1760, 
Chicago  IL  6061 1,  or  call  (312)  222- 
1235.  Don't  forget  to  mention 
Respiratory  Care  when  you  call. 


AUTOMATED  LABORATORY. 

RALS^"^  Remote  Automated  Labora- 


tory System,  manufactured  by 
Medical  Automation  Systems 
Incorporated,  integrates  proprietary 
software  with  commercially  available 
blood  analyzers  to  control  testing 
performed  at  sites  that  are  remote 
from  a  hospital's  central  clinical  lab- 
oratory. Samples  are  analyzed  at  re- 
mote locations,  and  the  results  are  au- 
tomatically transmitted  to  the  central 
laboratory  for  prompt  review  by  a 
medical  technologist.  According  to 
the  manufacturer,  in  minutes  the  re- 
sults are  sent  back  to  the  patient  site 
where  they  can  be  viewed  by  request- 
ing physicians  and  technicians;  the 
entire  process  takes  less  than  five 
minutes.  RALS  is  in  full  compliance 
with  all  CLIA  regulations.  For  a  free 
demonstration  video,  contact  Medical 
Automation  Systems  Incorporated, 
PC  Box  1906,  University  Station, 
Charlottesville  VA  22903-0506, 
(804)  971-7953.  Please  mention 
Respiratory  Care  when  you  call. 


CLINICAL  ANALYZER.  A  clinical 
chemistry  analyzer  with  random  ac- 
cess capability,  LISA  can  process  up 
to  24  parameters  (from  48  parameters) 
at  a  rate  of  150  tests/hr.  Designed  by 
the  French  company  HYCEL  Groupe 
LISABIO,  LISA  can  perform  a  wide 
range  of  applications,  including  rou- 
tine chem-istries.  specific  proteins, 
immunoassay,  and  chromogenic  sub- 
strates. Analytical  operations  like 
rerun,  stat,  and  sample  dilution  pre- 
treatment  are  fully  automatic;  96  sam- 
ple positions  for  primary  tubes  and 
cups  are  available.  According  to  the 
manufacturer,  the  user-friendly  soft- 
ware, which  features  an  on-line  QC 
combined  with  an  advanced  techno- 
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logical  analyzer,  promotes  efficient 
organization  and  meets  modem  labo- 
ratory requirements.  Contact  French 
Technology  Press  Office.  Dept  RC, 
401  N  Michigan  Avenue,  Suite  1760, 
Chicago  IL  6061 1.  or  call  (312)  222- 
1235.    Don't    forget    to    mention 

Respiratory  Care  when  you  call. 


ULTRAVIOLET  AIR  SCRUBBER. 

Modem  Medical's  new,  portable,  ul- 
traviolet air  sanitizer  is  designed  to  re- 
place the  usual  roll-  around  HEPA- 
filtered  air  cleaner  used  by  hospitals 
to  catch  TB  droplet  nuclei.  According 
to  the  manufacturer,  the  units  are  safe 
and  effective,  and  the  cumbersome 
bag-in,  bag-out  procedure  is  eliminat- 
ed because  there  are  no  filters  to 
change.  The  irradiance  is  designed 
for  99-H%  kill  at  10,000  uw  sec/cnr 
dosage.  The  throughput  is  400  CFM, 
and  the  ultraviolet  lights  are  warrant- 
ed for  continuous  use  of  10,000 
hours.  Contact  Modern  Medical 
Systems  Company,  Dept  RC.  16.'55 
Jericho  Turnpike,  New  Hyde  Park 
NY  11040,  (516)  775-5550.  Don't 
forget  to  mention  RESPIRATORY 
Care  when  you  call. 


CO2  SENSOR.  Servomex  Company 
announces  its  Model  1505  Infrared 
Bench  for  OEM  applications  that  re- 
quire a  small,  fast  CO2  sensor.  The 
Model  1505  features  a  solid  state 
source  and  detector  and  has  no  mov- 
ing parts.  According  to  Servomex,  it 
is  free  from  ambient  CO^  effects, 
eliminates  the  need  for  a  scrubbing 
system,  and  offers  user-selected  lin- 
ear or  nonlinear  output  signals.  The 
1505  operates  from  low  power,  has 
fast  warmup,  and  requires  a  mini- 
mum of  space.  Contact  Servomex 
Company  Inc.  Dept  RC.  90  Kerry 
Place.  Norwood  MA  02062.  (800) 
862-0200.  Please  mention  RESPIR- 
ATORY Care  when  you  call. 


COUPLINGS  FOR  PLASTIC 
TUBING.  Delrin®  Acetal  couplings 
for  1/16"  to  3/8"  tubing,  polypropy- 
lene couplings  for  1/4"  to  3/4"  tub- 
ing, and  polysulfone  couplings  for 
3/8"  to  3/4"  tubing  are  available  from 
Colder  Products  Company  in 
National   Sanitation    Foundation 


(NSF)  Standard  C-2  listed  versions 
for  food  and  beverage  equipment. 
According  to  the  manufacturer,  the 
NSF  listed  couplings  have  unique 
push-button  latch  design  for  easy 
one-hand  disconnects.  Push  the  cou- 
pling halves  together  to  reconnect; 
shutoff  valves  automatically  stop  the 
fluid  flow  when  the  coupling  halves 
are  separated.  Built-in  fitting  config- 
urations include  panel  mount,  in-line, 
pipe  thread,  and  elbows  for  1/16"  to 
3/4"  tubing  connections.  Contact 
Steve  DeWitt,  Colder  Products 
Company.  Dept  RC,  1001  Westgate 
Drive.  St  Paul  MN  551 14.  (800)  444- 
2474.  Don't  forget  to  mention 
Respiratory  Care  when  you  call. 


ASTHMA  INFORMATION  IN 
SPANISH.  Health-Scan  Products  Inc 
has  developed  peak  flow  monitoring 
patient  education  pamphlets  in 
Spanish  for  use  with  ASSESS®  and 
Personal  Best®  peak  flow  meters. 
According  to  HealthScan.  the  booklets 
explain  the  impoilance  of  peak  flow 
monitoring  at  home  for  better  asthma 
management;  they  also  describe  the 
three-zone  system  that  helps  patients 
understand  their  peak  How  measure- 
ments. Call  the  HealthScan  Products 
Customer  Service  Department  at  (800) 
962-1266.  Don't  forget  to  mention 
Ri-spiraiory  Carp;  when  vou  call. 
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1995  Call  for  Abstracts 


Respiratory  Care  •  Open  Forum 


The  American  Association  for  Respiratory  Care  and  its  sci- 
ence journal.  Respiratory  Care,  invite  submission  of  brief 
abstracts  related  to  any  aspect  of  cardiorespiratory  care.  The 
abstracts  will  be  reviewed,  and  selected  authors  will  be  invit- 
ed to  present  papers  at  the  OPEN  FORUM  during  the  AARC 
Annual  Meeting  in  Orlando,  Florida.  December  2-5,  1995. 
Accepted  abstracts  will  be  published  in  the  November  1995 
issue  of  Respiratory  Care.  Membership  in  the  AARC  is 
not  necessary  for  participation. 

SPECIFICATIONS— READ  CAREFULLY! 

An  abstract  may  report  ( 1 )  an  original  study,  (2)  the  evalua- 
tion of  a  method  or  device,  or  (3)  a  case  or  case  series. 

Topics  may  be  aspects  of  adult  acute  care,  continuing 
care/rehabilitation,  perinatology/pediatrics,  cardiopulmonary 
technology,  health-care  delivery.  The  abstract  may  have 
been  presented  previously  at  a  local  or  regional — but  not  na- 
tional— meeting  and  should  not  have  been  published  previ- 
ously in  a  national  journal.  The  abstract  will  be  the  only  evi- 
dence by  which  the  reviewers  can  decide  whether  the  author 
should  be  invited  to  present  a  paper  at  the  Open  FORUM. 
Therefore,  the  abstract  must  provide  all  important  data,  find- 
ings, and  conclusions.  Give  specific  information.  Do  not 
write  such  general  statements  as  "Results  will  be  presented" 
or  "Significance  will  be  discussed." 


Abstract  Format  and  Typing  Instructions 

Accepted  abstracts  will  be  photographed.  First  line  of  abstract 
should  be  the  title  in  all  capital  letters.  Title  should  explain 
content.  Follow  title  with  names  of  all  authors  (including  cre- 
dentials), institutions(s),  and  location.  Underiine  presenter's 
name.  Type  or  electronically  print  the  abstract  single  spaced 
in  the  space  provided  on  the  abstract  blank.  Insert  only  one 
letter  space  between  sentences.  Text  submission  on  diskette  is 
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Daedalus  Enterprises  has  appointed 
Williams  &  Wilkins  as  the  contact 
for  your  classified  recruitment  ads. 


AARC  Times  and  Respiratory  Care: 

Publications  that  are  read  and  retained. 

The  best  classified  ads  in  respiratory  care; 
helping  you  find  the  best  qualified 
respiratory  care  practitioners. 


Efficient;  at  a  cost  of  a  fraction  of  a  penny. 

Effective;  reaching  37,000  respiratory  care 
practitioners. 

Call  for  new  lower  rates  and  closing  dates  for 
your  classified  advertising. 


Contact  Jim  Burke  at  (800)  528-1843.  AARC  Times  and  Respiratory  Care,  428  E.  Preston  Street,  Baltimore,  MD  21202. 


IISPs... 

Individual  Independent  Study 
Packages  Assist  Practitioners 
In  Expanding  Their  Respiratory 
Care  Knowledge 

Smoking  Cessation      Clinical  Science 


Nicotine  Dependency 
Evaluation  and  Treatment 

Helps  \'ou  understand  the 
physiologic  effects  of  nicotine  and 
the  tests  and  questions  used  to 
evaluate  dependency.  Provides  an 
understanding  of  nicotine,  its 
effects  on  brain  chemistry,  its 
measurement  m  bodily  fluids,  and 
the  value  of  self-tests  to  determine 
addiction  level.  Also  teaches  about 
nicotine  replacement  and  how  to 
enhance  it  with  behavioral 
counseling. 
Item  SCI    $10  each 
($15  nonmembers) 

Bedside  Counseling  of  the 
Hospitalized  Smoker 

Prepares  you  for  the  role  of  a 
smoking  cessation  counselor  to 
hospital  inpatients  by  teaching 
assessment  and  bedside 
counseling.  Help  patients  cope 
with  nicotine  withdrawal,  increase 
motivation  for  permanent 
cessation,  and  understand  the 
factors  contributing  to  relapse. 
Item  SC2  $10  each 
{$15  nonmembers) 

Neonatal 

Recognition  and 
Stabilization  of  tlie 
Premature  Infant  in 
Respiratory  Distress 

This  IlSP  helps  you  identify 
primary  risk  factors  associated 
with  premature  birth.  Discusses 
and  explains  the  importance  of 
providing  a  neutral-thermal 
environment  for  the  premature 
infant  and  the  necessity  of 
continuous  noninvasive  oxygen 
monitoring  of  the  premature 
infant  on  supplemental  oxygen. 
You  will  also  learn  to  recognize 
aberrant  blood  gases  in  the 
neonate  and  oxygen  therapy 
initiation  with  an  oxygen  hood. 
ItemNNI    $10  each 
($15  nonmembers) 


Transpulmonary  Pressure 
Changes  in  Breathing 

Discusses  the  pulmonary 
pressures  and  how  they  vary 
during  normal  breathing  and  in 
special  situations.  Instructs  on 
barometric,  alveolar,  intrapleural, 
transpulmonary,  chest  wall,  and 
transthoracic  pulmonary 
pressures. 
Item  CSS  $10  each 
($15  nonmembers) 

Lung  Mechanics 

Assists  you  in  understanding  the 
pulmonary  characteristics  of 
compliance  and  resistance,  how 
these  characteristics  can  change, 
and  their  influence  on  mechanical 
ventilator  performance. 
Item  CS6  $10  each 
($15  nonmembers) 

Practical  Application  of 
Cas  Laws 

A  common-sense  approach  to  the 
gas  laws  and  how  to  apply  them  to 
respiratory  care.  Defines  the  laws 
of  Boyle,  Charles,  Gay-Lussac, 
Dalton,  Graham,  and  Henry. 
Item  CS7  $10  each 
($15  nonmembers) 

Tonicity  of  Solutions  and  the 
Respiratory  Tract 

Gives  you  an  understanding  of 
how  to  predict  the  effects  of 
therapeutic  solutions  on  the 
respiratory  tract  and  how  to 
utilize  them  in  the  treatment  of 
various  respiratory  tract 
pathologies. 
Item  CSS  $7  each 
($12  nonmembers) 

Carbon  Monoxide 
Inhalation:  Introduction  to 
Physiologic  Effects  and 
Respiratory  Management 

Ixpl.iiiiMlKctteasol  carbon 
nioiioxulc  inhalation  on  o.wgen 
transport  mechanisms  in  the  body 
and  the  use  of  CO  in  physiologic 


tests  of  pulmonary  function.  Also 
covers  recognition  signs  and 
symptoms,  treatment  of  CO 
poisoning,  and  the  equipment 
used  to  administer  therapy. 
Item  CS9  $10  each 
($15  nonmembers) 

Electrical  Safety  in 
Respiratory  Therapy  I: 
Basic  Electrical  Circuitry 

Enables  you  to  relate  the  basic 
principles  of  electrical  theory  to 
commonly  used  equipment  and 
procedures  in  the  clinical 
environment  and  provides  you 
with  an  understanding  of 
electrical  safety  in  respiratory 
care. 

ltemCS12  $7  each 
($12  nonmembers) 

Electrical  Safety  in 
Respiratory  Therapy  II: 
Identification  of  Electrical 
Hazards 

Helps  you  identify  and,  where 
possible,  minimize  or  eliminate 
common  electrical  hazards. 
Teaches  differentiation  between 
electrical  hazards  and  which 
patients  and  hospital  personnel  are 
exposed. 

ItemCSU   $7  each 
($12  nonmembers) 

Bronchodilators  I: 
Sympathomimetic  Amines 

Understand  the  results  of 
stimulating  the  autonomic 
nervous  system  and  the  use  of 
sympathomimetic  drugs  to 
accomplish  bronchodilation. 
Exposes  you  to  basic  aspects  of 
adrenergic  bronchodilators  and 
the  patient  situations  for  which 
they  are  indicated. 
ItemCSM  $10  each 
($15  nonmembers) 

Bronchodilators  II:  Anti- 
cholinergics and  Xanthines 

Identifies  the  three  categories  of 
drugs  that  promote 
bronchodilation  and  the 
mechanism  of  action  for  each. 
This  package  also  provides 
examples  of  drugs  in  each 
category.  Clinical  situations  are 


presented  with  methods  of 
bronchodilaton  and  rationale  for 
method  selected. 
ItemCSIS  $10  each 
($15  nonmembers) 

Calculation  and  Preparation 
of  Respiratory  Medications 

Teaches  you  how  to  calculate  and 
prepare  percentage  solutions, 
ration  solutions,  solutions 
prepared  from  solutes  less  than 
100  percent  in  strength,  and  how 
to  prepare  dosages  from 
powdered  drugs. 
ItemCSie  $10  each 
($15  nonmembers) 

Microbiology  for  Respiratory 
Therapy:  A  Review  of 
Microbial  Growth  and  Cross- 
Contamination 

Provides  an  overview  of 
microbiology  in  respiratory  care, 
including  groups  and 
characteristics  of  microbes, 
requirements  for  microbial 
growth,  cross-contamination,  and 
prevention  of  transmission. 
ltemCS17  $9  each 
($14  nonmembers) 

Classification  of  Mechanical 
Ventilators  I 

Outlines  the  basic  concepts  of 
ventilator  classification  and  a 
mathematical  model  of  the 
respiratory  system  that  provides 
the  basis  for  classifying  ventilator 
control  systems.  Also  teaches  the 
specific  criteria  for  determining 
whether  a  ventilator  primarily 
controls  pressure,  volume,  or 
flow. 

ItemCSIS  $10  each 
($15  nonmembers) 

Classification  of  Mechanical 
Ventilators  II 

You  \\\\\  learn  detailed 
information  about  the  control  of 
ventilation  in  terms  of  switching 
from  inspiration  to  expiration. 
You  will  also  be  introduced  to  the 
common  drive  mechanisms  used 
In  various  mechanical  devices. 
ltemCS19  $10  each 
($15  nonmembers) 


Order  the  complete  set  of  33  IISPs  and 


Save  30% 


ItemCPIO  $210  ($325.50  nonmembers) 


To  Order  by  Credit  Card  or  Purchase  Order,  Call  (214)  243-2272. 


Independent 

Study 
Package, 


Classification  of  IMechanical 
Ventilators  III 

Explores  the  output  waveforms 
that  ventilators  produce  and  their 
chnical  imphcations.  Instructs  in 
the  various  modes  of  ventilation  in 
terms  of  the  specific  combinations 
of  control  characteristics  along 
with  ventilator  performance 
testing  and  the  practical 
application  of  ventilator 
classification. 
ltemCS20  $10  each 
($15  nonmembers) 

Ventilation/Perfusion 
Relationships  in  Health  and 
Disease 

Covers  the  different  degrees  of 
hypoxia  commonly  encountered 
in  patients  with  pulmonary 
disease.  Focuses  on 
ventilation/perfusion 
abnormalities,  which  account  for 
much  of  the  severe  hypoxia  in 
COPD,  with  alveolar 
hypoventilation  also  a 
contributing  factor. 
ltemCS21   $10  each 
($15  nonmembers) 

Patient  Evaluation 

Pulmonary  Function 

Assessment  I: 

Basic  Screening  Studies 

Understand  simple  spirometry 
results,  the  definition  of 
obstructive  and  restrictive 
pulmonary  disorders,  and  the 
basic  pathology  involved  in  each. 
Covers  the  four  reasons  for  simple 
spirometry  tests,  the  common 
parameters  of  lung  function,  and 


the  results  that  are  indicative  of 
obstructive  and  restrictive 
pulmonarv  disorders. 
Item  PES  $8  each 
($13  nonmembers) 

Pulmonary  Function 
Assessment  II:  Bedside 
Studies 

Familiarizes  you  with  the  use  and 
interpretation  of  bedside 
pulmonary  function  tests.  Learn 
how  pulmonary  function  test 
results  are  used  to  assess 
ventilatory  ability  and  which  tests 
are  commonly  used.  Also  learn 
the  measuring  instrument  required 
for  each  test,  how  it  is  performed, 
and  what  is  significant  about  the 
results. 

Item  PE4  $7  each 
($12  nonmembers) 

Pulmonary  Function 
Assessment  ill:  Lung  Volume 
Determination  and  Closing 
Volume  Studies 

Assists  in  the  recall  of  the  eight 
subdivisions  of  total  lung  volume 
and  their  individual  characteristics 
in  health  and  disease.  Discusses 
the  measurement  of  lung  volume 
bv  nitrogen  washout,  helium 
dilution,  and  closing  volume 
techniques. 
Item  PE5  $7  each 
($12  nonmembers) 

Body  Plethysmography 

Explains  the  theory  of  body 
plethysmography  and  its  use  in 
the  measurement  of  FRC  and 
airway  resistance.  Defines  and 


describes  Boyle's  Law,  thoracic 
volume,  airway  resistance  and  its 
normal  values,  and  the 
measurement  of  airway  resistance. 
Item  PE6  $9  each 
($14  nonmembers) 

Sources  of  Error  in  the 
Determination  of  Blood  Cas 
Values  and  pH 

Familiarizes  you  with  the  errors 
that  may  occur  in  the  analysis  of 
blood  gases  and  pH.  These  are 
often  the  most  important 
laboratory  data  used  in  the 
diagnosis  and  treatment  of 
pulmonary  disease,  and  errors  in 
these  values  can  result  in 
deleterious  effects  on  patient  care. 
Item  PE7  $10  each 
($15  nonmembers) 

Temperature  Adjustment  of 
Blood  Cases  and  pH 

Teaches  you  the  effects  of 
abnormal  body  temperature  on 
blood  gas  and  pH  values.  Blood 
gas  values  and  pH  are  determined 
at  37  degrees  Celsius,  and  this 
package  teaches  you  how  to  adjust 
these  values. 
Item  PES  $10  each 
($15  nonmembers) 

Updated!  Plotting 
Static  and  Dynamic 
Compliance  Curves 
During  Mechanical 
Ventilation 

Learn  how  to  compute  and  record 
static  compliance  curves  and 
dynamic  characteristics.  Also  learn 
the  procedure  of  obtaining 
pressure-volume  measurements 
and  interpret  the  compliance 
characteristics  measurements. 
Item  PE9  $10  each 
($15  nonmembers) 

Arterial  Blood  Cas 
Interpretation 

Teaches  you  ABG  interpretation 
in  order  that  the  prescribed 
therapy  can  be  administered  in  a 
knowledgeable  manner.  Describes 
a  systematic  method  that  allows 
you  to  correctly  classify  the 
acid/base  dysfunction  and  to 
relate  the  diagnosis  concisely  and 
coherently. 
Item  PE10  $10  each 
($15  nonmembers) 

Clinical  Practice 

Chest  Tubes  and  Pleural 
Drainage 

Helps  you  understand  the 
purpose  of  pleural  drainage,  how 
it  might  affect  the  patient's 
respiratory  status,  and  what 
precautions  you  must  take  when 
working  with  patients  who  are 
receiving  pleural  drainage. 
ltemCP3  $10  each 
($15  nonmembers) 


Tracheal  Intubation  I:  Upper 
Airway  Anatomy  and  Coals 
of  Intubation 

After  completing  this  IISP,  you 
will  understand  the  rationale  for 
tracheal  intubation  and  be  able  to 
identify  the  important  landmarks 
of  upper  airway  anatomy. 
Item  CP4  $7  each 
($12  nonmembers) 

Tracheal  Intubation  II: 
Routes  of  Intubation 

Describes  the  tt">ur  routes  of 
tracheal  intubation  and  some 
advantages  and  hazards  of  each. 
Also  presents  the  process  for 
selecting  the  most  suitable  route  in 
a  given  situation. 
Item  CP5  $7  each 
($12  nonmembers) 

Tracheal  Intubation  III: 
Equipment  Procedures  for 
Intubation 

Covers  the  selection  of  the  proper 

equipment  necessary  to  perform 

endotracheal  intubation  and  to 

ensure  that  they  are  in  working 

order. 

Item  CP6  $8  each 

($13  nonmembers) 

Respiratory  Management  of 
Neuromuscular  Crisis 

Teaches  respiratory  management 
of  patients  with  ventilatory  failure 
caused  by  a  neuromuscular 
disorder.  Provides  a  basic 
understanding  of  how 
neuromuscular  conditions  lead  to 
ventilatory  insufficiency  and  the 
considerations  to  be  taken  when 
working  with  these  patients. 
Item  CP7  $7  each 
($12  nonmembers) 

Respiratory  Management  of 
Flail  Chest 

This  study  package  helps  you 
increase  your  understanding  of 
the  pathophysiology  of  flail  chest 
and  the  respiratory  management 
of  patients  who  have  sustained 
chest  wall  trauma  that  results  in  a 
flail  chest. 
Item  CP8  $10  each 
($15  nonmembers) 

Respiratory  Management 
of  Head  Trauma 

Teaches  identification  of  the  five 
physical  signs  indicative  of  head 
trauma  and  explains  the 
development  of  respiratory  failure 
secondary  to  trauma.  Also 
discusses  airway  management, 
drug  therapy,  ventilator 
parameters,  acid-base  status,  and 
measures  to  be  taken  to  maintain 
the  appropriate  pH,  PaCO.  and 

P.,o... 

Item  CP9  $10  each 
($15  nonmembers) 


Fax  Your  Order  24  Hours-A-Day  to  (214)  484-2720  or  (214)  484-6010. 


Calendar 
of  Events 


Not-for-profil  organizations  are  offered  a  free  advenisemenl  of  up  to  eight  lines  to  appear,  on  a  space-available  basis,  in  Calendar  of  Events  in 
Respiratory  Care  Ads  for  other  meetings  are  priced  at  $5.50  per  line  and  require  an  insertion  order.  Deadline  is  the  20th  of  the  month  two 
months  preceding  the  month  in  which  you  wish  the  ad  to  run.  Submit  copy  and  insertion  orders  to  Calendar  of  Events.  RESPIRATORY  C.ARE. 
1 1030  Abies  Lane.  Dallas  TX  75229-4593. 


AARC  &  AFFILIATES 

February  15-17  in  Atlanta,  Georgia.  The  Perinatal/Pediatinc 
Committee  ot  the  GSRC  announces  a  perinatal/pediatric  review 
course  at  Piedmont  Hospital.  Contact  David  Ellwanger. 
Respiratory  Care  Services.  Piedmont  Hospital,  1968  Peachtree 
Rd,  Atlanta  GA  .^0309.  (404)  60.'i-3657. 

February  17-19  in  Washington,  DLstrict  of  Columbia.  The 

Maryland/DC  and  Virginia  Societies  for  Respiratory  Care  pre- 
sent the  Mid- Atlantic  Regional  Conference  for  Respiratory  Care 
at  the  Omni  Shoreham  Hotel.  Choose  from  39  lectures  and 
workshops.  Planned  events  include  a  student  luncheon,  a  man- 
agers' breakfast,  a  political  reception,  poster  presentations,  and 
a  dance.  Participants  can  earn  up  to  16  hours  of  CRCE  credit. 
Contact  Susan  Telmanik  or  Ben  Schowe  at  (804)  947-4538. 

February  23-24  in  Kansas  City,  Missouri.  The  MRCS, 
the  KRCS,  and  the  Respiratory  Care  Management  Association 
present  the  5th  Annual  Midwest  Respiratory  Care  Symposium. 
Featured  topics  include  a  cystic  fibrosis  update,  the  effect  of 
noise  in  the  NICU,  hemodynamics,  the  future  of  pulmonary 
rehabilitation,  and  implications  of  ventilator  support  for  termi- 
nally ill  patients.  Contact  Mary  Cullen  CRTT,  at  (816)  276- 
8711. 

March  1-3  in  Champion,  Pennsylvania.  The  PSRC,  in 

conjunction  with  the  University  of  Pittsburgh  at  Johnstown, 
announces  the  15th  Annual  South  Central  Respiratory  Care 
Symposium,  "Conference  at  the  Slopes,"  at  Seven  Springs  Ski 
Resort.  Lung  transplant  updates,  rehab  and  home  care  concerns, 
humor  in  medicine,  legal  issues  in  health  care,  and  sleep  disor- 
ders are  among  the  topics  to  be  covered.  Contact  Sandy  Smith  at 
(814)  269-2949  or  fax  (814)  269-2966. 

March  8-10  in  Southshore  Lake  Tahoe,  California.  Chapter 
9  of  the  CSRC  and  the  American  Lung  Association  of  Alameda 
County  host  the  17th  Annual  Tahoe  Conference,  "Enhancing 
Our  Future...  From  Hospital  to  Home,"  at  the  Embassy  Suites. 
Contact  Kathy  Gallego  at  (510)  947-5370  or  George  Rice  at 
(510)947-5292. 

March  12-15  in  Denver,  Colorado.  The  AARC  and  the 
National  Jewish  Center  for  Immunology  and  Respiratory 
Medicine  announce  the  5th  International  Conference  on 
Pulmonary  Rehabilitation  and  Home  Ventilation  at  the  Hyatt 
Regency  Hotel.  Pre-  and  post-conference  postgraduate  work- 
shop topics  include  pulmonary  rehabilitation,  home  ventilator 
care,  respiratory  sleep  disorders,  nicotine  dependency  treatment, 
and  transtracheal  oxygen.  The  progratn  is  endorsed  by  the 
American  College  of  Chesl  Physicians;  program  chairman  is 
Barry  Make,  MD.  Contact  the  National  Jewish  Office  of 
Professional  Education  at  (303)  398-1000. 


March  30-31  in  Los  Angeles,  California.  The  CSRC  Chapter 
4,  Queen  of  Angels-Hollywood  Presbyterian  Medical  Center, 
and  the  Children's  Hospital  of  Los  Angeles  present  the  lOth 
Annual  Symposium,  "Clinical  Advances  in  Ventilator 
Technology."  According  to  CSRC  Chapter  4,  this  symposium 
meets  continuing  education  requiretiients  for  all  California 
RCPs.  Contact  Carrie  Comorre,  QAHP  Medical  Center,  1300  N 
Vermont  Ave,  Suite  810,  Los  Angeles  CA  90027,  (213)  664- 
6180. 

April  10-12  in  Philadelphia,  Pennsylvania.  The  Southeast 
District  of  the  PSRC  presents  its  30th  Annual  Conference  and 
Exhibition,  "Meeting  the  Challenge,"  at  the  Adam's  Mark 
Hotel.  Topics  covered  in  the  3-day  seminar  include  issues 
regarding  protocols,  respiratory  care  in  alternative  work  sites, 
specialized  diagnostics,  and  new  ventilator  strategies,  Contact 
Kathy  Fallon  at  (215)  842-6590  or  Denise  McCardle  at  (215) 
961-2131. 

April  17-19  in  Bellevue,  Washington.  The  Respiratory  Care 
Society  of  Washington  announces  the  22nd  Annual  Pacific 
Northwest  Regional  Respiratory  Care  Conference  at  the 
Bellevue  Red  Lion  Inn.  Management,  pediatrics,  and  education 
are  featured  subjects.  The  latest  in  health  care  equipment  will  be 
on  display  for  two  days.  For  a  brochure,  contact  Bob  Bonner, 
Chair,  Health,  Education,  and  PE  Division,  Highline  Com- 
munity College,  PO  Box  98000,  Des  Moines  WA  98198,  (206) 
878-3710,  ext  469. 

April  25-28  in  Cincinnati,  Ohio.  Region  II  for  Respiratory 
Care  (the  Ohio,  Kentucky,  and  Indiana  societies)  hosts  its  22nd 
Annual  Meeting,  "Charting  New  Waters,"  at  the  Albert  B  Sabin 
Convention  Center  and  Hyatt  Regency  Hotel.  Contact  Jeff  Jones 
RRT.  1995  Chairman  of  Region  II,  at  (513)  438-0388. 

May  10-12  in  South  Padre  Island,  Texas.  The  Rio  Grande 
Valley  District  of  the  TSRC  presents  its  annual  setninar  at  the 
Sheraton  Beach  Resort.  Featured  topics  include  neonatal  and 
adult  critical  care  and  methods  to  enhance  development  of  criti- 
cal pathways.  CRCE  credit  has  been  requested.  The  registration 
fee,  which  includes  a  banquet  ticket,  is  $50;  the  cost  of  the 
scheduled  fishing  trip  is  extra.  Contact  TSRC,  PO  Box  2048, 
Harlingen  TX  7855 1 .  The  deadline  for  discount  room  confirma- 
tion at  the  Sheraton  is  April  9;  call  the  re.sort  at  (800)  672-4747. 
and  mention  the  seminar  to  receive  a  discount  rate. 

OTHER  MEETINGS 

February  23-26  in  Fort  Worth.  Texas.  The  Association  for 
Gerontology  in  Higher  Education  (AGHE)  presents  its  annual 
meeting,  entitled  "Leadership  in  Gerontology:  Continuously 
Improving  the  Quality  of  Education."  at  the  Worthington  Hotel. 
Contact  AGHE,  c/o  School  of  Medicine.  Oregon  Health 
Sciences  University,  3181  SW  Sam  Jackson  Park  Rd,  Portland 
OR  97201. 
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March  2-5  in  Orlando,  Florida.  The  American  College  of 
Chest  Physicians  (ACCP).  in  cooperation  with  the  European 
Respiratory  Society,  presents  the  5th  International  Conference 
on  Environmental  and  Occupational  Lung  Disease  at  the 
Hilton  at  Walt  Disney  World.  Contact  the  ACCP,  3300 
Dundee  Rd.  Northbrook  IL  60062-2348. 

March  21-22  in  Durham,  North  Carolina.  The  Respiratory 
Care  Departments  of  Duke  University  Medical  Center, 
Durham  Regional  Hospital.  Durham  Technical  Community 
College,  and  University  of  North  Carolina  Hospitals  announce 
the  9th  Annual  Cardiopulmonary  Technology  Update  at  the 
Omni  Durham  Hotel  &  Convention  Center.  Dr  Forrest  Bird  is 
the  keynote  speaker  of  the  seminar,  which  features  an  exhibit 
hall  displaying  the  latest  advances  in  medical  scientific  equip- 
ment and  services.  Registration  for  the  2-day  seminar  is  $70. 
Contact  Thilo  Hanisch  RRT.  or  Kathy  Waters  RRT.  at  (919) 
966-1336  or  Chuck  Alford  at  (919)  470-5366  or  fax  (919)  966- 
7647. 

March  22-23  in  Baltimore,  Maryland.  The  Johns  Hopkins 
Hospital  Department  of  Respiratory  Care  presents  a  2-day  res- 
piratory and  critical  care  medicine  seminar  in  the  Turner 
Auditorium  of  The  Johns  Hopkins  University  School  of 
Medicine.  Topics  include;  ventilatory  management  of  head 
and  chest  trauma,  rehabilitation  of  ventilator-dependent 
patients,  noninvasive  mechanical  ventilation,  legal  issues  for 
the  health  care  professional,  invasive  vs  noninvasive  monitor- 
ing in  mechanical  ventilation,  hyperbaric  oxygen  therapy, 
high-frequency  oscillation,  treatment  of  chronic  lung  disease 
in  children,  surfactant  therapy,  pediatric  ECMO.  ribavirin  uses 
and  updates,  synchronous  ventilation  in  infants,  and  a  cystic 
fibrosis  update.  Approval  for  14  Category  I  hours  of  CRCE 
credit  is  pending.  Registration  for  the  2-day  seminar  is  $100 
for  A  ARC  members  and  $120  for  nonmembers.  Contact  Tony 
Bilenki  at  (410)  955-9276. 

March  23-25  in  Cleveland,  Ohio.  The  Cleveland  Clinic 
Foundation  presents  a  continuing  education  program  entitled 
"Pulmonary  &  Critical  Care  Medicine"  at  The  Cleveland 
Clinic's  Bunts  Auditorium.  The  course  has  been  approved  for 


Category  I  accreditation.  Call  The  Cleveland  Clinic 
Foundation  at  (800)  762-8173. 

April  5-7,  1995  in  San  Francisco,  California.  The 

California  Society  for  Pulmonary  Rehabilitation  (CSPR) 
announces  its  annual  conference  at  the  Sir  Francis  Drake 
Hotel.  A  preconference  workshop  is  offered  April  5  from 
1:30  p.m.  to  5  p.m.  for  $30;  participants  may  choose  one  of 
two  workshop  topics:  transtracheal  oxygen  or  new  pul- 
monary rehabilitation.  The  April  6-7  conference  fee.  which 
includes  two  lunches,  is  $175  for  CSPR  members  and  $250 
for  nonmembers;  topics  include  therapeutic  strategies  in 
asthma,  advanced  applications  for  transtracheal  oxygen, 
reimbursement,  and  cardiac  complications  with  pulmonary 
patients.  Contact  Gerilynn  Connors  BS  RRT  or  Kathleen 
Morris  MSN  RRT  at  (707)  963-6588. 

May  2-3  in  Little  Rock,  Arkansas.  Arkansas  Children's 
Hospital  presents  the  Diamond  Conference  on  the  hospital 
campus.  Focus  sessions  on  redefining  physiotherapy  and  redi- 
recting ventilatory  strategies  feature  presentations  and  panel 
discussions.  Roundtable  lunch  discussions  are  also  planned. 
Abstracts  will  be  accepted  for  poster  presentation  through 
March  1;  selected  abstracts  will  be  chosen  for  slide  presenta- 
tion. Contact  Mike  Anders  RRT  at  (501 )  320-3535  or  fax 
(501)320-3411. 

May  20-24  in  Seattle,  Washington.  The  American  Thoracic 
Society  hosts  its  annual  International  Conference,  featuring  a 
variety  of  symposia  and  workshops  on  the  prevention  and  con- 
trol of  lung  disease.  Contact  1995  International  Conference. 
American  Thoracic  Society.  1740  Broadway.  New  York  NY 
10019-4374.(212)315-8700. 

October  29-November  2  in  New  York,  New  York.  The  6 1  st 

Annual  International  Scientific  Assembly  sponsored  by  the 
American  College  of  Chest  Physicians  (ACCP)  at  the  New 
York  Hilton  and  Towers  is  entitled  "Chest  1995;  Prevention 
and  Diagnosis  of  Chest  Disease."  Contact  the  ACCP.  3300 
Dundee  Rd.  Northbrook  IL  60062-2348. 
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Always 

A  Step  Ahead! 

Evita  makes  work  of  breathing 
even  easier! 


0.5  t(s) 


Occlusion-pressure 


Intrinsic  PEEP 


Now  Drager  provides  you  with  two  more 
powerful  tools  to  optimize  weaning  of  your 
patients. 

Introducing  Flowtrigger  without  increase  of 
expiratory  resistance,  combined  with  P01 
measurement  to  determine  the  patients 
ventilatory  drive. 

To  extend  monitoring  capabilities  Evita  now 
includes  the  ability  to  measure  Intrinsic 
Peep  with  the  display  of  Trapped  Volume. 

With  Drager  you  can  stay  one  step  ahead  in 
providing  safe,  patient  friendly  ventilation. 
For  the  difference  your  patients  can  feel, 
choose... 

Drager:  Technology  for  Life 


Drager 

Technology  for  life 

4101  Pleasant  Valley  Road     Suite  100     Chantilly,  VA  22021 
Tel  (703)  817-0100     Fax  (703)817-0101 
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INTRODUCING 
3  NEW  Technologies  in  Arterial  Blood  Sampling 


Arterial  Blood  Gas  System 


NEW,  Advanced  ASPIR-PULSE    Syringe 


Patented  design  improves  filling  for  both 
Aspiration  and  /^//ration  techniques 


NEW,  Purge  Guard'' 

One-Handed  Safety  Needle  Venting  System 


Patent-pending  design  allows  OneHanded  operation 
to  immediately  Purge  Air  Bubbles,  immediately 
Guard  the  needle  point  and  immediately  free  the 
other  hand  to  apply  pressure  at  the  puncture  site 


NEW,  Total  Ca++  Lyte™ 

Precision  Heparin 


A  breakthrough  patented  heparin  to  maximize  the 
precision  of  test  results  obtained  from  the  new  critical- 
care  blood  gas  and  critical  analyte  analyzers 


See  your  Sherwood  Medical  OR, /Critical  Care  Sales  Representative  or  call  1-800-325-7472  for  a  complete  listing  of 

ASPIR-/»«//je'  Arterial  Blood  Gas  Kits, 


OI994  Sherwood  Medical  Company 
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